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Queen of the Atlantic 


and operating efficiency, tried and proven 
through four thousand ‘million passenger 
miles, makes it the leader on twelve global 


The superior comfort and speed of the Lock- 
heed Constellation has made it the ruler of the 
Atlantic by popular acclaim.* 

And too, the Constellation’s greater range 


airlines. 


*The Lockheed Constellation carries three times as many passengers across 
the Atlantic every month as all other types of transport combined 
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wise men 
lly KeL-M 


For nearly thirty years now, K.L.M. have been 
speeding travellers and freight along the air- 
ways of the world. 

Leading men in business, industry, art, politics 
and sports know that flying K.L.M. results in a 
considerable saving in time and, therefore, 
money by reason of the regularity, comfort and 
dependability offered by the World’s Oldest 
Airline, whose courteous service and quiet 
efficiency have been a tradition for nearly 
three decades. 
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It’s time ce DU 





you, 


too, 


The world’s first airline 
to achieve its 
30th anniversary. 






flew K.L.M. 
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Some Short jottings from the airlines of the world 


NORTH, SOUTH, EAST & WEST 
the trend to the flying boat 


aii S.A.S’s Sandringhams 


Norway has the longest internal air route 
of any European country. It runs over 
an intricate pattern of mountains and 
fjords and reaches far into the Arctic 
circle. In this difficult area the flying 
boat is an invaluable means of transport 
and S.A.S. are using Short Sandringhams 
to provide a regular service which has 
become indispensable to the people of 
the Northern townships. In the Spring 
and Summer S.A.S’s 37-seat Sandring- 
hams leave Oslo daily for Tromso, 
and the flying boats are usually filled to 
capacity; between April and August 


1948 19,400 passengers were carried 
1,000 passengers a week. 





The 34-seater Solent 


ee B.O.A.C’s Solents 


On B.O.A.C’s ‘Springbok’ service, run- 
ning three times weekly from Southampton 
to Johannesburg, flying boats have opened 
up an inland route. B.O.A.C. is using 
the latest Short Solents, one of which 
was the first flying boat to land on the 
Zambesi River, just above the Victoria 
Falls. Putting down on lakes and rivers 


the Solent carries its 34 passengers into 
parts of Africa previously served by 
landplanes. 





a 





The 5/8-seater Sealand 
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starts 
ANTICU 
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WEST INDIES 





‘ aC B.W.1.A’s Sealands 


The Short Sealand, which made such an 
impression at the Farnborough show, will 
first see service in the Caribbean. British 
West Indian Airways have acquired three 
of these versatile amphibians to operate 
their Sea Island Service. Up to now the 
smaller West Indian Islands, like Bequia 
and Cariacou, have only been erratically 
served by native schooners, but the Sea- 
land, equally happy on land or sea, and 
fitted out as a ‘bus’ or a freighter, will 
offer the inhabitants a greatly improved 
means of communication. Twice weekly 
the Sealand, carrying eight passengers, 


Shorts 
































will follow the arc of islands between 
Trinidad and St. Kitts. It will speed 
up the delivery of mails and essential 
stores, and accelerate the life of officials 
and businessmen. 


T.E.A.L’s 
New Solents 


Down under, Tasman Empire Airways 
Limited, who have used Short flying 
boats during eight years of profitable 
operation, are adding four Short Solents 
to their fleet. These will cover the route 
between Sydney and Auckland, on which 
Short flying boats have become the 
conventional means of transport. 


THE FIRST MANUFACTURERS 
OF AIRCRAFT IN THE WORLD 


Short Brothers & Harland Ltd., Queens Island, Belfast 
London Office : 17 Grosvenor Street, W.1 
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Leading Airlines of the World 
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BD ar FRANCE 


AIR-INDIA LIMITED 


Alls AMERICAN OVERSEAS AIRLINES 


BOAT pRiTisH OVERSEAS AIRWAYS CORPORATION 
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g PANAIR DO BRASIL S.A. 


QANTAS Emp IRE AIRWAYS LTD. 
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FWA Trans Wort AIRLINE 


... WRIGHT CYCLONE 18 BD ENGINE 


A The Wright Cyclone 18 — power plant for 
the Lockheed Constellation — is operated by 
these leading airlines of the world : Air France, 
Air-India, American Overseas Airlines, British 
Overseas Airways Corporation, Eastern Air 
Lines, Linea Aeropostal Venezolana, Pan 
American World Airways System, Panair do 
Brasil, Qantas Empire Airways, K.L.M. Royal 


Dutch Airlines, Trans World Airline. 


A To date these airlines have logged 2,000,000 
flight hours on the Cyclone 18 to provide 


WRIGHT 


Aeronautical Corporation - Wood-Ridge, New Jersey 
EXPORT DIVISION, 30 ROCKEFELLER PLAZA, NEW YORK 20, NEW YORK, U.S.A. 


evidence of its reliable 
economical operation... 
A... reliable performance from forged 
crankeases, low tension ignition, forged alu- 
minum cylinder heads and steel barrels with 
aluminum fins. 

A... economical operation from the direct in- 
jection of fuel into the cylinder combustion 
chambers, 

A No engine in its power range has been proven 
so thoroughly in airline service as the Wright 
Cyclone 18. 
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COMPAGNIE FRANCAISE THOMSON-HOUSTON 


PRESENT 


THEIR RADAR ACHIEVEMENTS NOW SERVING AVIATION 


+ RADAR BEACONS 
+ AIRBORNE RADAR 


- GCA RADAR BLIND-LANDING EQUIPMENT 
LABORATOIRE DE RECHERCHES EN HYPERFREQUENCES 


DE LA COMPAGNIE FRANCAISE THOMSON-HOUSTON 
37, rue de Vouillé, PARIS XV° 
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CREATION PUB YVES ALEXANDRE 





THEIR DENSE NETWORK ENABLES YOU TO 
TRAVEL RAPIDLY TO ANY PLACE IN THE WORLD 


Often you hesitate before undertaking a 

journey. You can’t stay away for long. 

You don’t like to waste time en route. Ask 

Air France for advice. Take a look at 

their timetables and you will understand why 

600,000 people chose Air France in 1948. 
Wherever you wish to go, in a matter of hours Air France 
will take you to any of the seventy countries they serve in 
Europe, North and South America, Africa and Asia. 
Just try Air France once, and right from the first trip you 
will be won over. A typically French welcome awaits you 
on board. A highly trained staff is at your beck and call, 
anxious to fulfil your slightest wish and spare you every 
inconvenience. To fly by Air France is to be sure of 
finding the acme of comfort and a few hours’ mental and 
physical rest in a drawing-room atmosphere. 


AIR FRANCE ) 


119 CHAMPS-ELYSEES, BAL. 50-29, AND ALL AUTHORISED AGENTS 
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BRITISH TIMKEN LTD., BIRMINGHAM AND DUSTON, ENGLAND 
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The T.C.A. Canadair Skyliner ‘“‘North Star” 


PYE LIMITED are manufacturers of 
multi-way plugs and sockets as supplied 
to the first B.O.A.C. Canadairs. 
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PYE LIMITED + RADIO WORKS + CAMBRIDGE + ENGLAND 
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by Britioh Querrean Cinwayo Coyporation 
for ito proven ability to operate at a 
offhew the highest peyoumance at 

the Cowedt cost of any own - engined. 
aircnakt im the world today. Britiah, 
powered and Canadian built, a tect 
of Camadain Foun will soow be 
fying B.0.0..C. world air routes . 
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MONTREAL, CANADA 























United Aircraft Corporation’s field service men are always available to help operators 
of engines, propellers and aircraft built by United Aircraft in getting the maximum in 
trouble-free, profitable use from that equipment. 


Their knowledge of current installations and factory methods, spare parts and tools, 
makes them a global service team able to give expert advice on operating and procure- ‘ 
ment problems—and they give it without obligation. 








All over the world, these service men are winning the same reputation for depend- ‘ 
ability which has made equipment manufactured by United Aircraft famous wherever ' 
man flies. 2 
y 
f 
UNITED AIRCRAFT : 
tl 
° QO 
Exya At Corpor alton European Office : t 
.4 rue Montagne-du-Parc, i 
EAST HARTFORD, CONNECTICUT, U.S.A; Brussels, Belgium 
PRATT & WHITNEY HAMILTON STANDARD CHANCE VOUGHT SIKORSKY 
ENGINES PROPELLERS AIRPLANES HELICOPTERS 
vO 
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The Marshall Plan — America settles an old debt 


I maintain that the European Recovery 
Programme (ERP) started by the former U.S. 
Chief of Staff and later Secretary of the U.S. 
State Department, George C. Marshall, is not 
an innovation. Furthermore, I maintain that 
this Marshall Plan represents a guarantee for 
peace and not a threat to peace. 

But I must also maintain that ERP — as 
heavy a burden it may be for the Americans, 
and lavishly managed as it is — does not re- 
present an undeserved act of charity towards 
Europe. It does not concern an act of kindness 
originating from the pure goodness of heart 
of the American taxpayer, or an effort made 
simply to preserve Western civilisation. It is 
a case of America paying an old debt back to 
Europe, a pure settling of accounts. 

I ask you to regard this opinion as neither 
bold nor paradoxical. If you know your 
history, then refresh your memory. Should 
you not be familiar with the events immedia- 
tely preceding the French Revolution towards 
the end of the Eighteenth Century, and if it 
bores you to read your history books again, 
then you can find all you need in a novel. 
A few months ago there appeared in the 
U.S.A. a book by a former German writer 
who emigrated to America, Lion Feuchtwan- 
ger, which was later published in German by 
the Querido publishing company in Amster- 
dam. The English title is “Proud Destiny” 
and the German title “Waffen fiir Amerika.” 

Arms for America ? It was with European 
arms that thirteen North American colonies 
were able to fight their War of Independence 
against England. Today it is a case of Marshall 
Aid for Europe ; in 1775 it was Beaumarchais 
Aid for America. Feuchtwanger sings a song 
of praise for Benjamin Franklin, who stated 
the case of the thirteen colonies at the Court 
of Versailles and was one of the founders of 
the present United States of America. But he 
also reveals clearly that it was Europe, and 


The Frenchman, Pierre Caron de 
Baumarchais (1732-1799), sacrificed 
his fortune and his health for an 
American victory in the “War of 
Independence.” 
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Secretary of the State Depart- 
ment George C. Marshall, now 
retired, conceived the Marshall 
Plan and the European Recovery 
Programme. 





mainly France, who, by sacrificing a thousand 
million gold francs and the blood of her best 
sons, brought the U.S.A. into existence. You 
may take my word for it that a thousand 
million gold francs weighed heavier 175 years 
ago than twenty-five thousand million dollars 
today. And you may be sure that Pierre Caron 
de Beaumarchais, though his early political 
record seemed a little adventurous, was guided 
at the zenith of his career by motives every bit 
as lofty as Statesman Marshall is today. One 
hears of Beaumarchais the Poet, on whose 
comedies the librettos of “The Barber of 
Seville” and the “Marriage of Figaro” were 
based. But most people have forgotten the 
Beaumarchais who ruined himself for the 
independence of the U.S.A. 

It was 175 years ago that Old Europe 
created, in the real sense of the word, a New 
World. Is it not perfectly natural that the 
new world should now refund an old debt ? 


* 


Let us stick to the point. 

General George C. Marshall, a faithful 
servant of his country in times of war and 
peace, has now retired from politics. 
It remains to be seen how future historians 
will appraise his achievements. From the 
military standpoint, as Chief of U.S. General 
Staff he laid the cornerstone of the American 
victory and consequently of the Allied victory 
in World War II. But if the European Recovery 
Programme bears fruit and Europe is able to 
stand on her own feet within four years, then 
the name of Marshall the Statesman will be 
written in golden letters in the book of 
history. 

Meanwhile, there is no denying the fact that 
the same Marshall failed in the Far East, in 
China. He had to fail, and probably knew 
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this in advance. If Madame Chiang Kai-shek 
today lives as an unnoticed but in no way to 
be pitied emigrant in the U.S.A. ; if her hus- 
band, the former Generalissimo, is a fugitive ; 
and if Communist forces now dominate China, 
this is not to be blamed on Marshall personally, 
but much more on the errors of his former 
chief, President Roosevelt, and the latter’s 
immediate entourage. 

The roads which China is taking were 
perceptible at the beginning of this year. Few 
people in the U.S.A. were astonished at the 
recent downfall of a former ally, or rather a 
country which was supposed to be an ally. 
Those who followed the course of events 
attentively, understood what was the matter 
already in 1946, when Marshall very quickly 
abandoned his special mission to China. Today 
there exist U.S. publications “which explain 
all this very clearly. 

In July, 1948, William Sloane Associates, 
Inc., of New York, published a book on 
behalf of the widow of the former U.S. 
Commander in China, General Joseph W. 
Stilwell, under the title “The Stilwell Papers.” 
Later, in January, 1949, G.P. Putnam’s Sons, 
New York, published the war memories of 
Major General Claire Lee Chennault : “Way 
of a Fighter.” One book supplements the 
other. Both teach us what was wrong with 
the war politics of the White House. 


* 


At the beginning of 1942, a few months 
after the Japanese attack on Pearl Harbour, 
Major General Joseph Warren Stilwell was 
called to Washington. Before the War Stilwell 
had spent about ten years on the staff of the 
U.S. Embassy in China and was regarded — 
surely not without justification — as an expert 
on Chinese affairs. Washington was already 
working out plans for counter-attacks in the 
West and East, preparing for the later Allied 
landing in North Africa and the reconquest 
of the Pacific. And General George C. Mar- 
shall, a personal friend of Stilwell, had him 
appointed U.S. Commander in Chief at Gene- 
ralissimo Chiang Kai-shek’s headquarters. 
Stilwell went to China and arrived just in 
time to witness the British defeat in Burma 
and to realise the import of this setback. He 
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General Joseph W. Stilwell, U.S. 


Commander at Chiang Kai- 
shek’s Headquarters during 
World War II. 

(Life Magazine) 





organised the Allied defence, the plans for the 
reconquest of Burma; he went to the front 
and fought at the front. 

And here he experienced many things 
which astonished him. Chiang Kai-shek was 
in reality nothing but one of the many Chinese 
soldiers of fortune, a vain party boss, hungry 
for power and money, who formerly ogled 
Moscow and later had his eye on Washington’s 
dollars. His general education was very re- 
stricted, and the real threads of Chinese politics 
and warfare lay in the hands of his charming 
and clever wife and her family. General 
Stilwell had therefore not only to fight at the 
front, but also to manoeuvre in the drawing- 
room of Madame Chiang Kai-shek. For the 
latter job this rugged descendant of Puritan 
stock was hardly the right man. 

He became entangled in the threads of 
intrigue at Chinese headquarters and found 
there a further opponent in the person of Air 
Reserve Captain Claire Lee Chennault. Chen- 
nault, a fighter pilot whose personal courage 
is beyond any doubt, achieved fame with his 
American Volunteer Group (AVG), the 
“Flying Tigers,” who, with U.S. material aid, 
supported the Generalissimo against the Jap- 
anese prior to America’s entry into the War, 
and were later converted into the 14th Air 
Force. The “Flying Tigers” fought well, but 
not only against the Japanese, but also, under 
Chennault’s leadership, conducted a moral war 
against Stilwell and thus against the Americans. 
Chennault had the full confidence of the Ge- 
neralissimo and Madame Chiang Kai-shek ; 
Stilwell was wholly distrusted by both. 

Now, with Chiang Kai-shek and his active 
wife standing in high favour with President 
Roosevelt, there was an odd case of double- 
dealing between the U.S. General Staff and 
U.S. politics. Seeing that the British were 


Stilwell’s first meeting with Generalissimo and Madame 
Chiang Kai-shek was without unpleasantness. 
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unable to give much aid to Stilwell, he ultim- 
ately had to fail, this after he had laid the 
foundations of the final victory. He was 
relieved of his command, and died a lonely 
and embittered man. The Chinese adventure, 
in which the U.S.A. had invested heavily in 
blood and dollars, ended for him in 1945. 
George Marshall himself sprang into the 
breach for a short while, but soon realised 
that all effort was useless, 





(international News) 
Stilwell and his adversary at Chiang Kai-shek’s 
“Court,"’ Major-General Claire Lee Chennault, originator 
of the American Volunteer Group or “Flying Tigers.” 


What about Stilwell’s opponent, the Air 
Corps captain who retired from active service 
in 1937 and was temporarily reactivated by 
President Roosevelt during the China war, 
entering the limelight as Major-General Claire 
Lee Chennault ? 

The literary critic of the “New York Times” 
says of “Way of a Fighter” that its title might 
just as well have been “I Was Always Right” 
or “They Wouldn’t Let Me Win the War.” 
This critic points out the unmistakeable 
contradiction between the foreword and the 
contents of the book. The introduction, 
written in 1949 at Shanghai, begins with the 
sentence “The United States is losing the 





and Mad Chiang 





Chennault with the Generali si 





Kai-shek. 


Pacific war.” But the last but two paragraph 
on page 361 of the same book concludes with 
the words “The future looks promising.” 

Everything now becomes clear. Here you 
have one of the reasons why the West had to 
fail in the Far East. The West improvised 
with Western methods; the East exploited 
these, doing so with Oriental methods based 
on thousands of years of experience and 
thousands of years of corruption. 
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Stilwell died a lonely man; Chennault is 
still alive, is today regarded as a war hero, and 
has become President of a private air line 
company in Shanghai, now known as “Civil 
Air Transport” (CAT), which is doing a 
flourishing business transporting fugitives to 
the non-Communist parts of China. Stilwell 
fought for the Allied victory and did not have 
the privilege of witnessing it. Chennault 
was a “court favourite,” advanced as court 
favourites do, and today considers himself 
—understandably from his standpoint—to be 
a great politician. There is no denying that 
he was a courageous soldier... 

And as President Roosevelt regarded Ge- 
neralissimo Chiang Kai-shek as a great leader 
of armies, and his wife as a great diplomat, 
he caused the West to play the wrong card and 
to lose the game. As General Marshall per- 
ceived this in good time, he wrote off the Far 
East as a bad job, and concentrated all U.S. 
resources on the West, in order that the latter 
should become strong again. 

In the above chapter a modest attempt has 
been made to cast new light on the back- 
ground to the Marshall Plan. 


* 


This brings us to the present phase of the 
Marshall Plan. 

Behind this Marshall Plan stands a U.S. 
rearmament programme referred to in every 
newspaper from Los Angeles to Vladivostok. 
In reality, it is not so much a case of rearma- 
ment as one of armament reorganisation. 
Clear proof of this was given last January. 

During the first month of 1949 it was learnt 
that the U.S. Air Force Staff had cancelled 
large contracts for jet fighters, but on the 
other hand had placed no less substantial 
orders for heavy, long-range bombers. It is 
a well-known fact that the bomber and the 
fighter regularly outdo each other as regards 
performance. Sometimes the fighter is on 
top, sometimes the bomber—and right now 
the bomber seems to be in favour. The new 
U.S. bombers, among which the Consolidated 
Vultee B-36 seems to be well to the fore, are 
at present flying very fast and very high. 
Moreover, their load-carrying capacity is being 
stepped up continually. In consequence, the 
U.S. General Staff has come to the conclusion 
—which may be a painful one for small 
countries or eventual adversaries—that the 
jet fighter today represents no adequate defence 
against such bombers. 

Likewise in January, the U.S. General 
Staff became unsually talkative—and surely 
not without intention. Whereas the subject 
of guided missiles had formerly been taboo, 
the existence of three designs of guided missile 
was suddenly disclosed to the press, with 
details of their manufacture and possibilities 
of application. In order that this should not 
be interpreted as mere bluff, it was simultane- 
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The Consolidated Vultee B-36 long-range heavy bomber. 





The B-36A and a more powerful B-36B version are 


already in operation, and it is planned to equip a further version with four additional turbo-jets. 


ously stated officially that Congress had been 
asked to appropriate the round sum of $200 
million for the establishment of a special test 
range for guided missiles. A threat of war ? 
Not at all. Merely a supplement to the 
Marshall Plan ; a warning to those who might 
think of placing obstacles in its path. 

Then, news has been coming in about the 
establishment of continental radar warning 
systems. Defensive radar screens ate already 
in the process of erection on the North Ameri- 
can continent, and it is reported that they are 
soon to be set up in Europe. An idea of what 
this represents financially is given by a state- 
ment from the Canadian Government that it 
plans to spend around $500 million on such a 
safety system. 

There is no mistaking the desire for peace, 
and we have reason to be gently optimistic 
since this desire—despite certain verbal 
instances of unfriendliness—is shared on all 
sides. Rearmament or armament reorganisa- 
tion does not always signify war. France has 
armed herself very frequently, and has also 
fought wars all too frequently, but funda- 
mentally—ever since the days of Louis XV— 
always against her own wishes. 

But let us stick to the Marshall Plan. 


* 


With the Marshall Plan in the background, 
Goddess Fortuna is at present showering her 
blessings over an English aircraft manufactur- 
ing concern which, about five years ago, 
developed a remarkably good fighter powered 
with an equally good turbo-jet engine, but 
has hitherto supplied it in only small quantities. 
We refer to The de Havilland Enterprise, who, 


The U.S. Navy’s Air Missile Test Centre at Point Mugu, 
California. 
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with their “Vampire,” are rapidly becoming 
the main suppliers to all Western European 
air forces. Fundamentally, their success stems 
from the fact that they have always built very 
good small and medium-sized aircraft—their 
plans to extend this reputation to large aircraft 
are not yet on the point of crystallising—and 
that the British, furthermore, have an indisput- 
able advance in the gas turbine field thanks to 








British de Havilland ‘‘Goblin’’ turbo-jet engine. 


their metallurgical research and highly skilled 
craftsmanship. This advance is so great that 
concerns such as United Aircraft Corporation 
acquired a Rolls-Royce licence about two 
years ago and Curtiss-Wright Corporation are 
reportedly negotiating the purchase of a de 
Havilland licence for turbine power plants. 

It is also fortunate for de Havilland that the 
Marshall Plan involves every kind of assistance 


An American ram-jet test missile. 





to European industrial activity and recon- 
struction, and that the Chief of Staff of the 
U.S. Air Force, General Hoyt S. Vandenberg, 
appears to advocate the application of this 
principle to the re-equipment of Europe’s air 
forces with British aircraft. In this way he 
kills two birds with one stone ; he assists the 
European industry and relieves U.S. manv- 
facturers so that they can concentrate on 
domestic requirements. 


* 


Meanwhile, the Marshall Plan is basically 
the music of a harp of peace, although its 
notes are .not always clearly recognised. 
Outside the close family circles of the authori- 
ties, air carrier managements and U.S. manu- 
facturers, little is said of these happenings. 


And yet it cannot be overlooked that the 


equipment of the European civil airline 
companies with U.S. aircraft has attained a 
very high level. Excepting Switzerland, who 
is not regarded as being in need, almost all 
the Western European countries have written 
themselves down on the list for Marshall Aid. 

You need only to drop into the bar at 
cocktail time at one of the fashionable hotels 
of Paris, London, Rome, Stockholm, Amster- 
dam, or elsewhere. At one table you will find 
the General Sales Manager of Douglas Air- 
craft, at another a representative of Lockheed, 
or a Convair executive. You will find salesmen 
representing United Aircraft, and Curtiss- 
Wright. But don’t be misled into thinking 
they are there on holiday or just paying polite 
visits. One European airline company needs 
“Constellations,” another needs ‘“Convair- 
Liners” and a third wishes to have its old 
Douglas DC-3s converted into faster and more 
economical “Super DC-3s.” All this revolves 
around the Marshall Plan and serves to gladden 
the heart of the harassed European airline 
executive. If the latter is an optimist, he may 
go so far as to purchase Boeing “Stratocrui- 
sers.”” However, should this be the case, it is 
fervently to be hoped that his returns will 
match the stakes. 

* 


An unhappy incident, or better said, two 
regrettable accidents, were an enormous help 
to the Americans in this direction. The U.S. 
salesmen could not have timed their arrival 
in Europe better. 

Towards the middle of January a four- 
engined “Tudor IV” of British South American 
Airways disappeared without a trace on a 
flight between Bermuda and Jamaica under 
normal flying weather conditions. This 
followed an almost identical accident one year 
previously, involving a sister aircraft. The 
former British Minister of Civil Aviation, 
Lord Nathan, grounded the “Tudor IV” at 
the time of the first accident, but his less 
cautious successor subsequently let it loose 
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among the flying public. The occurrence 
touched off a bitter debate in the Bermuda 
House of Assembly, when one Member voci- 
ferated that it “was about time that a company 
of this sort and its representative were kicked 
right out of the place... If the British Govern- 
ment. is prepared to allow faulty planes to 
operate, then it is up to us to stop that opera- 
tion.” 

A few weeks later, D.D.L., the Danish 
carrier, paid the penalty of not following the 
advice of its President, Per Kampmann, in 
good time. At the beginning of February a 
twin-engined “Viking” of this carrier disap- 
peared over the Baltic. Here, too, it was not 
the first time one of these aircraft had crashed, 
but. it is probably the last time it will have a 
chance to do so in D.D.L. service. 

With this, indirect reference has been made 
to present-day airliner construction in Britain. 
For the immediate future, this field belongs 
to one supplier only, the U.S.A. 


Marshall Plan here, Marshall Plan there— 
European civil aviation will regain its strength. 

It should not be forgotten that many of 
the European airline executives are real old 
hands at the game, who—literally speaking— 
absolutely discovered civil aviation. ._ Despite 
the war-dictated interruptions, they have not 
yet forgotten all they learned, they have not 
yet all retired from business, and it only 
required two important U.S. airline operators 
to appear on the scene, for them to become 
conscious again of their abilities and possibili- 
ties, and to consider the eventuality of co- 
operating with each other. 

When Juan T. Trippe and Cyrus R. Smith 
last November hatched plans for a small 
North Atlantic—or world—monopoly by 
announcing the proposed merger of Pan 
American World Airways and American 
Overseas Airlines, they fully appreciated the 
scope of their plan, but they hoped to be able 
to shear their lamb without causing it to bleat. 


The P.A.A.-—A.0.A. merger plans resulted in the President 
of American Airlines, Inc., Ralph 8. Damon, leaving 
the company to accept the presidency of T.W.A. On 
the right is Ralph 8. Damon, and on the left, Cyrus R. 
Smith, Chairman of A.A. 
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In the meantime, however, it bleated so loudly 
that Americans and Europeans pricked up 
their ears. 

To begin with, John Slater showed his 
discontentment by resigning from the Board 
of Directors of American Overseas Airlines. 
Then Ralph Damon, President of American 
Airlines, Inc., packed his bags and transferred 
to the presidency of a rival carrier, Trans 
World Airline. As Damon is very well known 
and liked, this did not add to the popularity 
of Smith and Trippe, whereas the popular- 
ity of T.W.A.’s main shareholder, Howard 
Hughes, rose higher than even he himself 
expected. Even the employees of American 
Overseas Airlines suddenly mustered enough 


‘ courage to make a proposal that they themselves 


look around for the means to preserve the 
independent continuation of their company. 
Such an idea is absolutely without precedent, 
and not without charm. Incidentally, we 
cannot overlook the fact that the hypothesis 
stated in this magazine, that General Harold 
Harris was a party to the P.A.A—A.O.A. 
merger negotiations, seems to be absolutely 
wrong. One is given far more to believe that 
Harris was among those sold. 

As far as the merger of American Overseas 
Airlines and Pan American Airways is con- 
cerned, the last word has not yet been pro- 
nounced. We stand before an enigma. It 
might rain, it might snow, and it might be 
sunny. 

In any case, this threat of an American 
monopoly had its effect on European civil 
aviation. During recent weeks the big Euro- 
pean airline directors have been dropping in 
one by one on Dr. Albert Plesman, President 
of K.L.M. Royal Dutch Airlines and an old 
hand at scheduled air transportation. Not 
even Smith or Trippe could have thought 
for one minute that they came to The Hague 
just to admire the Dutch tulips or to savour 
Bols liqueurs. There is strength in unity, and 
it is a fact that unity has not been conspicuous 
in European civil aviation since the last 
war. 

In the international field, the world’s sche- 
duled air carriers cooperate through the Inter- 
national Air Transport Association, in Mont- 
real, under the leadership of Sir William P. 
Hildred. For the purpose of U.S. cooperation 
there has long existed the Air Transport 
Association of America, in Washington, headed 
by Admiral Emory S. Land. 

If tomorrow there should arise an EATA, 
a European Air Transport Association, even- 
tually with headquarters at The Hague ? After 
all, why not ? Every member of the ATA is 
simultaneously a faithful member of IATA ; 
every EATA member could just as easily be a 
loyal member of IATA... Even UNO approves 
of regional pacts ! 

Towards the end of this summer we shall 
see whether a ‘sixtieth birthday and a thirtieth 
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A leading personality in Euro- 
pean civil aviation: Dr. Albert 
Pleaman, President of K.L.M. 





anniversary will be the signal for the formation 
of such a European association. 


* 


We have spoken of the equipment or reor- 
ganised equipment of air forces, of the re- 
equipment of airline companies, of the Marshall 
Plan, of errors and successes, of efforts towards 
mergers, and of possible consolidations. 

Let us now speak of a fact, and refer to it in 
terms of figures and absolute quantities in 
order that all who believe in aviation may see 
how long the way ahead is. 

In No. 1623 of our daily publication, 
“Interavia Air Letter,” of January 21st, 1949, 
I find a condensation of the 1948 annual re- 
port by the Transport Association of America. 

The Association that more than 
$30,000,000,000 was spent on all forms of 
transportation in the United States during 
1948 ; this includes both passengers and goods, 
carried by highway, rail, air, water and pipe- 
lines. 

This figure is worth while considering, 
Except for the U.S.A., there is not a single 
great power which can consider a total budget 
of such magnitude. 

The carrier system includes 3,313,000 miles 
of highway, 390,000 miles of railroad track 
—and only 40,000 miles of airways. Using the 
facilities are a total of almost 431,000,000 
automobiles, nearly 7,000,000 trucks, 130,000 
buses, 10,000 vessels engaged in commercial 
transport, 42,000 locomotives, 1,700,000 freight 
cars—and only 3,000 commercial aircraft. 

“Total facilities are greater than in all other 
countries of the world combined,” the Asso- 
ciation adds, proudly. But how small is the 
share of civil aviation ; how small its expendi- 
tures and how small its revenues. 

Here you have a clear portrayal of an aspect 
of commerce, a peaceful activity, which can 
and should be fostered through the Marshall 
Plan. If the Americans succeed in accomplish- 
ing this feat, using the Marshall Plan to convert 
the world to peace and thereby putting the 
war off for a long time, then they will have 
recognised and fulfilled their réle of leader- 
ship. They will then have done for Europe 
what Europe, or France of the last Bourbons, 
once did fot them. 

Once upon a time Beaumarchais fought for 
the freedom of the New World. Is Marshall 
today fighting for the freedom of the Old 
World ? E.E.H. 


States 
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The 
U.S. Earth Satellite Vehicle 
Programme 


The Eighth Wonder of the World 


As a matter of fact, the artificial satellites 
have been buzzing around for some time 
already... perhaps not yet on computed 
orbits where their centrifugal force balances 
terrestrial gravity, but none the less actively in 
the heads of the authors and artists who, in 
recent weeks, have concocted impressive 
stories and pictures to “orientate” us on the 
Earth Satellite Vehicle Programme now being 
studied by the U.S. Military. Establishment. 

If the orbital bases described by these 
merchants of sensation were really anything 
like the true ones projected in America, then the 
U.S. authorities’ efforts towards secrecy would 
not deserve very much praise. But, exactly... 

Popular scientific literature of the last two 
or three decades contains ample reference to 
the blessings and ravages we may expect from 
such ethereal platforms. Apart from their 
role as “spaceship carriers” they will carry 
gigantic solar mirrors in order to radiate heat 
towards those regions the sun chooses to 
ignore. They will be the playgrounds of 
astronomists, who—fed on vitaminised pills 
—will make new discoveries with “weightless” 
telescopes and magnification possibilities other- 
wise impossible on earth because of atmos- 
pheric disturbances. Meteorology will cease 
its present “Gallup” existence and attain the 
rank of an exact science. Radio and television 
will experience triumphs. So far, so good... 

But should matters ever take a turn for the 
worse, then the satellites will really show their 
metal. From the remote control of long- 
range weapons to reconnaissance service for 
the armed forces, their duties will comprise 
everything that can be settled from high up to 
down below. And their solar mirrors will 
send out lethal rays, “putting to fire the 
assailant’s cities and forests as did Archimedes 
the enemy fleet off Syracuse.” 
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Do you remember the seven wonders of 
the world ? The seventh was the lighthouse 
the architect Sostratos erected on the peninsula 
of Pharos at the entrance to Alexandria 
harbour, which cost 800 talents—about one 
million dollars in modern currency—and 
measured, according to different legends, 
150 to 40o feet. The eighth wonder of the 
world—the much publicised “lighthouses” 
between the earth and the moon—will send 
out vastly more impressive rays. 


* 


Let us return to earth for a while. What, 
exactly, is it all about ? Towards the end of 
his report of December 2gth, 1948, U.S. 
Secretary of Defence James V. Forrestal stated : 


(Ubrairie Larousse, Paris) 


“The Earth Satellite Vehicle Programme, 
which is being carried out independently by 
each military Service, was assigned to the 
Committee on Guided Missiles for co- 
ordination.” . 

There is no doubt that this news once and 
for all lifts the subject of space travel out of 
the realm of poetic fantasy and places it in 
that of sober consideration and planning. 
But it does no more than that. Forrestal’s 
report continued : 

“To provide an integrated programme, 
the Committee recommended that current 
efforts be limited to studies and component 
designs ; well defined areas of such research 
have been allocated to each of the three 
military departments.” 


The world-trip dream book by the Jesuit priest Athanasius Kircher, Iter exstaticum coeleste, published in Nuremberg 
in 1660, promised a glimpse into “the wondrous world mechanism which moves the fixed stars and planets... 
up to the outermost edges of the world.” On the left is the title-page showing the “plan of universal motion.” 
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The whole affair is not exactly new. The 
possibility of official experiments with space 
rockets was disclosed already at the end of 
World War II by General of the Army Henry H. 
Arnold, former Commanding General of the 
U.S. Army Air Forces, in the conclusions to 
his final report on the war activities of the 
USAAF, published by the U.S. War Depart- 
ment on November 11th, 1945. In March, 
1946, Major-General Curtis E. LeMay, then 
Deputy Chief of Air Staff for Research and 
Development, outlined plans for an Air 
Engineering Development Centre and listed 
among minimum requisites : 

“Flight and survival equipment for ultra- 
atmospheric operation (including space 
vehicles, space bases and devices for use 
therein).” 

* 

The facts are sensational enough. There is 
no need for wild flights of imagination to 
make this clear. Top personalities of the 
U.S. Military Establishment and distinguished 
scientists and engineers are today speaking 
officially of matters which, if so much as 
mentioned in a government statement some 
yeats ago, would have made them a laughing- 
stock. 

But it was never in the intentions of 
Forrestal, LeMay or Arnold to give the signal 
for method and caution to be cast overboard. 


Fantasy and Formulae 


It took man many centuries to emerge from 
his dreams of interplanetary travel. From the 
historical angle, of course, the literary products 
of the pre-technological era are nevertheless 
valuable. If it were not for Plutarch’s De Facie 
in Orbe Lunae (on the face visible in the orb 
of the moon) or Lucian’s Vera Historia (true 
story), both written in the second century 
A.D., later generations might never have 
conceived the idea of designing and construct- 
ing space rockets. How encouraging it must 
have been to the technical pioneers that even 
the father of modern astronomy, Kepler, toyed 
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Cyrano de Bergerac ‘“‘travelled’’ to the moon and the 
sun. In his books he also ‘“‘made”’ the first trip by rocket 
to Canada, nevertheless involuntarily because inquisitive 
soldiers had prematurely fired his rocket, resulting in a 
serious shortage of fuel over the Atlantic. 


with the thought of visiting our satellite. 
How many generations must have marvelled 
at the rocket-driven dreamship which appeared 
as a copper etching in Cyrano de Bergerac’s 
moon-travel story, Histoire Comique des Etats 
et Empires de la Lune (Amsterdam, 1710— 
page 271). 

The philosopher Leibniz good-humouredly 
poked fun at such “voyages of discovery” of 
de Bergerac, Kepler, Huygens, and Fontenelle. 
In a rarely quoted part of his Nouveaux Essais 
(livre IV, chapitre XVI, § 12—Erdmann, 
Halle, 1840) he wrote : 


“Intelligent men reveal to us the beauties 
of a new existence. Merrily we allow our- 
selves to be carried from world to world, 
and we divine the delightful tasks to 
which humanity might be called.” 


Medieval impression of 
the sky and the earth. 
A would-be astronaut (left) 
has opened up the sky a 
little, in order to find out 
what makes the universe 
“tick.” 

(Livrairie Larousse, Paris) 
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But, contrary to many enthusiastic optimists 
of the year 1949, Leibniz thoughts went 
immediately to the difficulties of a practical 
nature that would confront lunar exploration, 
and which, in his mind, first lay in the con- 
struction of a sufficiently powerful telescope : 


“But however great the efforts we may 
make, I doubt whether we shall ever obtain 
an accurate picture of the conditions pre- 
vailing on those worlds, since they seem 
to be so very, very distant from us.” 


Contrary to the healthy scepticism of earlier 
generations, our contemporaries tend to be 
unduly dazzled by the indisputable partial 
successes achieved in the domains of astro- 
physics and rocket research. We talk and 
write as though we were already “dangling 
the moon on a string.” And yet nothing 
prejudiced scientific research on space travel, 
in its short history, so seriously as speculation 
on the over-heated imagination of readers of 
trachy literature, sponsored by authors who 
had to content themselves with dreams since 
a material solution of the problem, for all 
their fantasy, appeared to them as hopeless. 


* 


It should be emphasised that the pioneers 
of modern space rocket technique were not 
responsible for any of the romance which 
might since have been attached to their work. 
Those men who, towards the end of the 
nineteenth and at the beginning of the twen- 
tieth century, risked public ridicule with their 
perfectly serious rocket theories, did everything 
in their power to make their written work as 
“uninteresting” as possible. 

The fundamental space rocket theory written 
in 1923 by the Transylvanian professor of 
mathematics, Hermann Oberth, Die Rakete zu 
den Planetenrdumen (the rocket into planetary 
regions), was highly incomprehensible to the 
layman ; apart from the introduction, it was 
fraught with complicated formulae. Though 
Oberth badly needed money for his practical 
experiments, he fought bitterly before yielding 
in 1929 to a request by the German UFA film 
concern to build a mock-up rocket for Fritz 
Lang’s space-travel film, Die Fran im Mond 
(the girl in the moon). But this vulgarisation 
of his work brought him to the verge of a 
nervous breakdown, with the result that, 
before the rocket was completed, he fled 
Berlin and returned to his native town of 
Mediasch, to resume his teaching and bury 
himself in rocket science. 

The .French pioneer, Robert Esnault-Pel- 
terie, who now lives in Geneva, was also far 
from garrulous in his book, L’ Atmosphere et 
la Possibilité des Voyages Interplanétaires (the 
atmosphere and the possibility of interplanetary 
travel), published in 1927. But the most 
reserved of all was doubtlessly Professor 
Robert H. Goddard, of Princeton University, 
who was among the first.to recognise the 
superiority of liquid fuels for rockets and to 
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fire them to great altitudes. Apart from two 
reports of 69 and ro pages, published in 1919 
and 1936 by the Smithsonian Institution in 
Washington, and a number of patents, he left 
no written record of his valuable work. 
Unable to understand this attitude, the public 
concocted wild rumours that he was bound to 
military secrecy, but all this did not entice 
Goddard out into the open. It is known that 
he worked for the U.S. Navy from Pearl 
Harbour up to the time of his death in 19435. 


A Slight Dizzy Spell ! 


We have before us a diagram of a manned 
artificial satellite, fitted with everything to 
make the occupants feel comfortable. Apart 
from the laboratories, machine shops, tanks, 
storage facilities and radio stations, there are 
fourteen cabins (the number of beds is not 
given), a kitchen, bathroom, library, recreation 
room, lobbies and lounges. The station 
director, chief engineer, chemists, physicists, 
etc., are all conveniently accommodated in 
private cabins. Everything is so perfect that 
we feel almost concerned about not being 
able to find the golf course. But the space 
station is extremely vast. . 

The question remains, meanwhile, of how 
we are going to project this unearthly paradise 
into the ethereal regions where it belongs. 
We know perfectly well that ‘airless space” 
provides nothing for aerodynamic action, so 
that we must first look around for a source of 
motion which can work independently of its 
surrounding medium. In principle, this part 
of the problem is solved, by what is known 
as reaction propulsion, that frequently mis- 
understood process which is not due to the 
“exhaust gases thrusting against the outside 
air.” 

Already many centuries B.C. the Chinese 
wete using rockets. But it remained for Sir 
Isaac Newton, at the turn of the seventeenth 
century A.D., to postulate the law on which 
rocket motion depends: “To every action 
there is an equal and opposite reaction.” 
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Another “lunar trip" from the XVIIth century, taken 
from Bishop Francis Godwin's Man in the Moone. 


When a rower jumps from his boat towards 
the shore, his forward motion, or action, leads 
to a rearward motion, or reaction, of the boat, 
whereby the water and the air do not help the 
process at all, but on the contrary serve to 
brake both motions. 

The rocket motor is therefore the only 
prime mover known to us, which would 
permit a journey beyond the atmosphere. And 
without exaggeration it may be said that this 
is about the only pre-requisite of astronautics 
which is so far fulfilled. 

Meanwhile, however, travelling by rocket 
ship involves considerably more than getting 
inside it and pressing a few buttons. Rocket 
motors have the awkward habit of burning up 
their fuel with ferocious rapidity. Further- 
more, the rocket has to reach its target beyond 
the earth’s gravitational field—or that velocity 
necessary for it to overcome terrestrial 
gravity—with some fuel still left on board for 


oe 


Targets can be sighted ! 
Dome of Mount Palomar Ob- 
servatory in California, which 
possesses the largest telescope 
in the world. 

(Librairie Larousse, Paris) 
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further navigation, which mears that it has 
to carry more fuel than is necessary for 
attaining its requisite end velocity. Now the 
attainable velocity of a rocket depends, 
according to Newton, on the one hand, on 
the mass and the velocity of the exhausted 
gases, and on the other hand, on the—steadily 
decreasing—total mass of the vehicle. It is 
therefore clear that, for a certain mass and 
velocity of exhausted gases—thus for a 
certain thrust potential—only a rocket able to 
transport fuel amounting to a certain multiple 
of its structural mass will reach the velocity 
necessary for permanently overcoming the 
earth’s gravitational attraction. In view of the 
inadequate exhaust velocities available today, 
however, the constructor is faced with the 
insuperable task of building a rocket able to 
contain fuel amounting to about a hundred 
times its structural mass, if true space flight 
is to be accomplished. In other words, he 
would have to build a gigantic but almost 
weightless fuel tank. 

This condition is, from the technical stand- 
point alone, prohibitive, but a “way out” is 
given by the so-called step rocket—two or 
more independent rockets attached together, 
which are fired and jettisoned successively. 
The deadweight is cast off continuously, since 
the necessary structure for fuel consumption 
—i.e. tanks and motors—is jettisoned as soon 
as its function has been fulfilled. Moreover, 
each step starts off with the advantage of the 
impulse gained by the preceding one. The 
result is a high overall ratio between initial 
mass and end mass, which seems to be 
advantageous enough theoretically, until closer 
examination reveals that, economically speak- 
ing, this mass-tatio may be so high that it 
becomes a case of a mountain being used to 
transport a molehill. 

Clearly, therefore, the ideal way to. attain 
the necessary rocket velocities with lower 
mass-ratios is to increase the exhaust velocity. 
However, despite the progress. being made, 
the concensus of rocket experts is that chemical 
reactions will never furnish exhaust velocities 
which would enable the mass-ratio of a true 
spaceship to be held within reasonable limits. 

What about atomic energy ? True, it holds 
great promises, as nuclear fission would allow 
for a decrease of the exhausted mass (e.g. liquid 
hydrogen) by furnishing a correspondingly 
high exhaust velocity, all with the aid of an 
ultra-light source of energy. But until a 
nuclear motor yielding a thrust utilisable for 
space travel has been developed, quite a few. 
summers may have to pass. 

Assuming, however, that we already have 
the means of producing such a thrust, there is 
still the question of how we should use it. 
As long as it is moving through the denser 
layers of the atmosphere, a rocket, though 
undoubtedly better equipped, is no more 
immune from the air resistance than an aero- 
plane is; and the unpleasant consequences 
arising from high-speed passage through air 
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is sufficiently well known from our adventures 
with high-speed aircraft. The space rocket, 
which, according to the trip it has to under- 
take, may have to attain anything from seven 
to nearly twenty miles per second—or five 
miles per second if on “satellite duty”—will 
have to move at much lower velocities when 
traversing the denser atmospheric layers. For 
example, V-zs re-entering the atmosphere at 
about one mile per second became red hot 
from impact with the air molecules. 

The problem becomes more critical when 
we go over from unmanned space rockets to 
manned spaceships. Humans can withstand 
accelerations only up to certain limits. Mean- 
while, an expert author of popular literature 
on the subject, Willy Ley, whose Rockets and 
Space Travel (Viking Press, New York, 1947) 
we warmly recommend, states on page 255 : 


“,.. it would not matter greatly if the 
pilot did ‘black’ out’ during the period of 
initial acceleration. Just because of that 
possibility, the spaceship has to be designed 
for automatic performance during this per- 
iod anyway. This would not be difficult at 
all, and the pilot is not required for the 
ascent ; he is needed for observations and 
correction later on.” 


Attractive prospects, are they not ? 


How will the water stay in the bath? 


The artificial satellite project, which consists 
in bringing a spaceship—or better said, space- 
station—on to an orbit where it can coast for 
ever without using a single drop of fuel 
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except for correction purposes, admittedly 
involves somewhat less insuperable problems 
than travelling to the moon or the planets. 
Such an orbit would have to be beyond the 
air resistance zone, and might be less than 
soo miles up, for example. But to move a 
spacestation up that far, with the right velocity 
and direction to get on to the orbit, is easier 
said than done even for an unmanned design, 
not to speak of the elaborate station mentioned 
earlier on. 

But again assuming we can make the 
soo-mile jump, what about “life on board ?” 
Since the spacestation will have just enough 
centrifugal force to balance terrestrial gravity, 
it will be entirely free from gravitational 
strain. The occupants would consequently be 
“weightless,” as would be every piece of 
movable equipment on board. They would 
be able to walk head-up or head-down, just 
as they pleased. Anyone unfortunate enough 
to cough, would hit the wall behind him ; 
ordinary breathing would cause one to waft 
to and fro like a blade of grass in a breeze. 
And there would be nothing to make the 
water stay in the bath if it preferred to travel 
towards the ceiling, floor, or one of the walls. 

However, there is a solution to this problem, 
too. The missing gravity can be replaced with 
a second centrifugal force, which the space- 
station itself will have to furnish by rotating 
on its own axis. And the occupants will 
somehow have to find their “space legs” 
against the outer wall. As for the physiological 
effects of living on board such a roundabout, 
one is apt to feel dizzy at the thought of it. 


Target for when? Diffuse 
nebula in Orion. 


(Librairie Larousse, Paris) 
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Who foots the bill? 


This question, too, is hard to answer. A 
plain, straightforward Douglas DC-6 costs 
around a million dollars. What would a fully- 
equipped spacestation cost? How many 
taxpayers will be for and how many against 
spacestations ? 

It is hardly to be assumed that the courageous 
private societies for interplanetary research 
will ever be able to meet the costs of develop- 
ing such devices. The contributions of the 
approximately six hundred members of the 
British Interplanetary Society go towards an 
excellent bi-monthly journal, a library, and 
frequent lectures. The American Rocket 
Society in New York and the Pacific Rocket 
Society of Pasadena are probably no better 
off—-not ‘to mention the new German society, 
Gesellschaft fir Weltraum forschung, re-founded a 
year ago as a revival of the old Verein fir 
Raumschiffabrt formed in 1927. 

When Jules Verne wanted to shoot his 
cannon-ball to the moon, in his De /a Terre a 
la Tune of 1867, he suggested a large inter- 
national fund into which the U.S.A. would 
pay $4,000,000 and the other countries 
together $1,446,675. (This ratio roughly 
corresponds, incidentally, to America’s con- 
tribution towards maintaining UNO and 
ICAO.) 

Meanwhile, interplanetary travel is a highly 
progressive field, as we have already seen: a 
solution has even been found to the financial 
problem. At the outbreak of the last war 
private enthusiasts were relieved of the worry 
of providing money for rocket experiments . . . 
and also relieved of the actual rockets. The 
State took the whole caboodle beneath its 
own wing—one of the reasons why we have 
now so little exact news on the latest progress 


in astronautics. 
a. 


Anybody who thinks that we wish to scorn 
the astronauts is sorely mistaken. But recently 
the following report appeared in certain Euro- 
pean newspapers : 


“American scientists are building (sic / ) 
a spaceship whose velocity in the stratos- 
phere, according to Curtiss Wright Corp., 
will be nearly 16,000 kilometres per hour. 
Also under construction are a rocket air- 
craft to travel at 6,500 kms. per hour and 
a remote-controlled aircraft capable of 
3,200 kms. per hour.” 


We attach value to confronting the indisput- 
ably amazing progress achieved in rocket 
research, with the still more amazing press 
reports which are frequently not in line with 
manufacturing firms’ intentions. 

Sooner or later the artificial satellites will 
rotate around the earth, even if‘not with the 
dimensions and luxury attributed them already 
today by over-enthusiastic journalists. And 
artificial satellites will undoubtedly denote a 
step towards the moon, but not its attain- 
ment—not to speak of Venus and Mars. 
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[ am suddenly a “big plane” enthusiast. 

As guest of the Secretary of the U.S. Navy 
aboard the Lockheed “Constitution” on the 
massive transport’s first round-trip passenger 
flight between California and Washington, 
D.C., my reactions were definite, and are still 
persistent. Never in twenty-five years of air 
travel have I experienced a smoother flight 
through mid-winter turbulence in a cabin so 
spacious and quiet. Never have I enjoyed 
so great a sense of security in flight. Never, 
even on shorter trips, have I experienced such 
complete freedom from flight fatigue... we 
were airborne nine and a half hours, flying 
non-stop to Washington, much of the time 
at an altitude of 23,500 feet, and were in the 
air nearly seventeen hours, with one fuelling 
stop and bucking headwinds exceeding 70 
m.p.h. at times, on the return trip. 


THE UPPER-DECK CABIN is equipped to accommodate 92 passengers. 


JUST BEFORE BECOMING AIRBORNE with six JATO rockets. 





JATO TAKE-OFF, as # passenger sees it. 


The spiral staircase in the centre of the 


cabin leads to the rear lower-deck compartment, and another staircase goes to the front lower-deck cabin which 


can be used for freight or 76 additional passengers. 
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Meanwhile, I have no intention of writing 
this as ‘‘sales publicity” for the ‘“Constitu- 
tion.” Only two of them have been built, as 
personnel carriers for the U.S. Navy, and it is 
extremely doubtful whether any more will 
be produced, either for military or commercial 
sale. Thus, the only commercial bias I can 
accept in placing myself as a “big plane” 
enthusiast is the use of My “Constitution” 
experience to predict a startlingly high level 
of passenger acceptance for Boeing’s “‘Strato- 
cruiser,’ which is smaller than the ‘“Consti- 
tution” but still the biggest commercial 
transport now certificated. 

I doubt that any of us who boarded the 
“Constitution” for the first time as passengers 
on the morning of February 3rd had any 
preconception of what the flight would be 
like. The only “old hands” on the passenger 


THE PILOT’S INSTRUMENTS are not so numerous and are 
quickly looked over. All the other instrumentation is 
at the flight-engineer’s station. 


191 











6 < 


with flight engineer Henry Gettle. 


list of 72—mostly newspaper reporters, maga- 
zine writers, radio commentators, and newsreel 
cameramen—were Carl B. Squier, Lockheed 
Vice-President, who a day earlier had delivered 
the aircraft to the Navy, and Wilfrid A. “Dick” 
Pulver, “Constitution” project engineer. 

Obviously all of us had been recent ‘‘medium 
transport” passengers and those at the rear 
of the boarding line had a dim view of their 
chances of getting good seats as we climbed 
the loading stair to the lower nose deck of the 
*“‘Constitution’s” figure-8 fuselage, received 
our “Happy to have you aboard, sir!” salute, 
entered the main cabin via a circular staircase. 

Miraculously our elbow-jostling crowd scat- 
tered into the seemingly vast space of the seat- 
filled auditorium-like cabin. Eighty feet of 
cabin, front to rear, and wider than the full 
length of the cabin of a small transport.. Seats 
galore. Take your pick! In the bustle of 
getting seated, strapped up, and then changing 
seats to give camera fans the window seats, 
the starting of engines and closing of doors 
on the deck below escaped notice until we 
saw the distant wing tips swinging past hangar 
openings as the plane moved out upon the 
taxi strip leading to the head of the runway. 

Into the cabin loudspeaker system the radio 
operator switched the aircraft’s radio that. we 
might hear the clearance orders. In the pilot’s 
seat was Commander William M. Collins, 
former Navy fighter pilot now graduated to 
the rdle of commander of the “Constitution,” 
and it was his voice, jubilant, which we heard : 

“* Rrrr-Six-Ohhbh, ready to go!” 

And the reply from the control tower: 

“‘ Moffett to R-Six-Oh. You are clear to 
take off.” ‘ 

Suddenly our four Pratt & Whitney ‘‘Wasp 
Major” engines began pouring out their 
take-off thunder ; our runway roll began. But 
the engine voices seemed strangely muffled 
and distant. There was neither the sharp bark 
of authority one hears from a ‘Convair- 
Liner’s” exhausts, nor the rousing roar of a 
DC-6’s power plants. We were moving, but 
with no vibrant trembling, no impatient 
forward lunging. Only the quickening speed 
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AT THE FLIGHT ENGINEER’S STATION, Lockheed engineer Richard Stanton (left) talks 


d 








THE CAPTAIN OF THE ” CONSTITUTION ,“” Commander William M. Collins (centre), 
plote the course for Carl B. Squier (left), Vice-President of Lockheed Airoraft Corp., 


and W.A. Pulver, ‘“‘Constitution’’ project engineer. 


of runway border light frames racing past 
under the wing-tip hinted that we were about 
to be airborne. 

In a sudden, stunning instant the JATO 
bottles were hurling below our windows their 
solid white streamers of smoke, their high, 
strong hiss. Six thousand pounds of added 
push were added to our engine power in a 
split second, but an uninitiated passenger 
would have had no way of guessing it. There 
was no jolt ; no feeling of being pushed back 
in one’s chair. It was very much as if the old 
girl had a tremendous, insatiable appetite for 
power, and absorbed and stored it in every 
frame and rivet. A ponderous, graceful rocking- 
chair tilt of the cabin and we were off. 

That is a “big plane take-off”; simple and 
easy, no dramatics. 

No dramatics ? 


ELECTRICAL JUNCTION BOXES on the lower deck. 


INTERSCOAVIA 


Not for us. 

They were for the crew : for the flight engin- 
eer, Henry Gettle, at his dials and levers and 
switches and blinking lights ; for Commander 
Collins ; for G.T. Roselins, hydraulics engineer. 

It is strictly routine, immediately after take- 
offand before pressurisation, that two crewmen 
enter the right and left wings and, moving 
along the catwalks, check engine nacelle 
accessories, hydraulic lines, and fuel lines at 
their wing tank and nacelle connections. What 
Roselins found in No. 4 nacelle made him 
snatch at the nearby intercom telephone... 
Fifteen gallons of hydraulic fluid had made a 
lake on the floor of the nacelle, beneath the 
separated connection of a hydraulic pump. 

Already, alerted by the sudden drop of a 
pressure gauge, Flight Engineer Gettle had 
cut out the failing hydraulic system and 
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switched over to one of two reserve units. 
Roselins’ call served to locate the trouble and 
establish it.as a relatively minor “incident,” 
easily met by tightening the loosened fitting 
and applying a mop to the nacelle floor. 

I heard of it two hours later, 23,000 feet 
above the snow-carpeted state of Utah, and 
could not help but think that, had it happened 
on any plane of lesser size, we would be back 
on the ground at Moffett at that very moment 
with mechanics swarming over the aircraft 
and stripping off nacelle panels to locate and 
repair the break. 

Commander Collins echoed my enthusiasm : 
“On any other aircraft I can think of, the 
showing of a hydraulic: failure on the flight 
engineer’s panel would call for a quick turn- 
around and landing to be on the safe side. 
There isn’t a critical part of the plane which 
can’t be reached and examined during our 
fifteen minutes of pre-pressurisation inspection. 
Reports from our crew members, making 
their inspection, give an immediate picture 
of any failures encountered, and whether they 
can be repaired on the spot or can be allowed 
to ride until our turn-around maintenance 
after the end of the flight.” 

High above the storm-ridden mid-continent 
prairies we had settled down to the easy, 
lounging comfort of a long ride. The engine 
roar had reduced to a deep, low growl as we 
levelled off at 23,500 feet and throttled back 
to cruising power. Mr. Squier, sitting alone, 
was looking meditatively off into space when 
I took the chair beside him. 

“What the cut-rate airline people could 
do with an aircraft such as this probably 
wouldn’t be funny—to the high-tariff airlines,” 
I commented. 

He chuckled, and suggested that I get Dick 
Pulver into conversation on what the “Consti- 
tution” might do as a commercial passenger 
carrier. 

The man who had midwifed the “Constitu- 
tion” from the time Lockheed decided, in 
January, 1943, to build the huge craft in the 
hope that Pan American would buy it, was 
more than willing. 

“You know, of course, that we’re terrifically 
underpowered ?” 

(At the moment our “Majors” were cruising 
us at close to 250 m.p.h., indicated with an 
output of little more than 48 per cent. of 
take-off power.) 

“The plane initially was planned for pro- 
peller-turbine power, but we were too far 
ahead of ourselves. We didn’t get it, and so 
had to be content with a final design, in the 
two existing units, for reciprocating engines. 
While we have reason to believe that the 
Navy’s use of the ‘Constitution’ will establish 
the lowest ton-mile operating cost of any 
aircraft now flying, our present power doesn’t 
begin to let the design show what it could 
accomplish.” 

' Pulver reached into his briefcase and balanc- 
ed a book of engineering graphs on his knees. 

“The present power allows for a gross take- 
off weight of 184,000 lbs. At a range of 2,000 
miles with the ‘Wasp Majors’ we can carry a 
payload of 33,000 lbs., which reduces sharply to 
10,000 if the range is extended to 3,500 miles. 

“But, look what would happen if we had 
already the Pratt and Whitney 5,500-horse- 
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power PT-2-E propeller-turbine, which is 
now undergoing tests... Our take-off gross 
weight could be jumped from 184,000 up to 
226,000 lbs., and we still would need no more 
than a 4,100-foot runway at sea-level to 
comply with C.A.A. requirements. The 
PT-2-Es would give this beast a sea-level 
climb of 1,410 feet per minute ; 790 feet per 
minute on three engines. She would deliver 
a good 300 miles per hour at long-range cruise 
power, or 336 at maximum cruise. 

“But the payoff would be in the payload ! 
At ranges up to 2,000 miles she could carry 
a payload of 58,000 Ibs. ; 49,000 Ibs. at 3,000 
miles range ; 35,300 lbs. at 4,000 miles. This 
reborn turbine-powered ‘Constitution’ could 
carry 120 passengers from Los Angeles to 
New York at a fare of $75 per passenger and 
make money like a gambling hall slot machine 
for its owners.” 

But the day before writing this I talked 
with W.A. Patterson, President of United Air 
Lines, and cited Pulver’s figures as pointing 
towards the day when airlines can incite low- 
salaried school teachers, clerks, and labourers 
to fly en masse from here to everywhere at 
3 cents a mile. Mr. Patterson wasn’t having 
any of Pulver’s reasoning. 

“Your must keep in mind that Mr. Pulver 
is an engineer, and engineers are congenital 
enthusiasts. They seldom see all of the operat- 
ing costs involving an airline, and which make 
such low fares economically unsound.” 

Pulver, however, had assured me, within 
the conversational limits of huge T-bone 
steaks served us at midday, that his estimates 
were computed in strict compliance with the 
Air Transport Association’s formula covering 
all direct and indirect costs of a standard 
airline operation. 

Lunch was becoming a pleasant memory, 
and I noted with considerable interest that 
our crew seemed to have no objection to the 
profusion of cigars, pipes and cigarettes being 
lighted. The smoke seemed to vanish as 


CATWALK INSIDE THE WING, enabling engines, hydrau- 
lic and fuel lines to be controlled in flight. 


INTERTLOAVIA 





quickly as it rose. Pulver caught my interest. 

“That’s one of the nice things about a big 
plane. You can really do a job in ventilation. 
In this system we have a big bank of carbon 
filters at work, cleaning the air as we recirculate 
and heat it. A small portion of the cabin 
air is dumped overboard constantly, and all 
of the air in the toilets and galley is discharged 
outside the plane.” 

I returned to his “dream plane” and asked : 
“What would be the cost of: the turbine- 
powered model, if you. could land some 
orders ?” 

“Around $3,500,Q00 if we could tool up for 
a run of twenty ships,” he replied. ‘That 
looks like a lot of money in any man’s language, 
but in terms of the potential earning power 
of a big transport, the price is not out of line. 
It probably would indicate amortisation over 
a ten-year period rather than the conventional 
five years.” 

Leaving the “Constitution’s” designer, I 
strolled up to the flight deck to pay my 
respects to our “skipper.”” Commander Collins 
was interested in his passengers’ casual, if 
interested, acceptance of the JATO take-off, 
and he told me that throughout its Navy life 
the transport will carry its full supply of six 
JATO rockets on every take-off. They will 
not be used every time, but will be available 
primarily as emergency power to span the 
critical period between breaking loose from 
the runway and fully retracting the landing 
gear, an operation of some 16 seconds. Their 
offering of 6,000 Ibs. of thrust for twelve 
seconds is a “cheap insurance policy” in 
Commander Collins’ reckoning, which can be 
calculated as ranging from $600 to $1,100 per 
firing of the six units. The investment seems 
to be reasonable, considering that the Navy 
has a total of $30,000,000 represented in the 
two prototypes. 

One of the pleasantly surprising aspects of 
the flights going and coming was the ease 
with which the aircraft shouldered through 
turbulence which would have had the “Fasten 
Seat Belts” sign flashing in any other transport 
in which I have flown. Rather, the turbulence 
effect was a moderate side-to-side movement 
of the cabin. I wandered back to ask Pulver 
about it, and found that it is characteristic of 
the plane he affectionately calls “the beast.” 

“Tt’s just the nature of the beast. Instead of 
nodding when she hits a bump, she shakes 
her head from side to side. The reason is 
that she has a very deep fuselage in her figure-8 
cross-section, and it has considerably more 
flexibility sideways than vertically. As a 
result, she seems to translate vertical loads, 
coming from the wings, into the side-to-side 
motion you noticed.” 

The spaciousness of the cabin, and its invit- 
ing freedom from the confines of a given seat, 
served to bring our eastbound flight to an end 
much more rapidly than expected. Recalling 
the condition of passengers in smaller trans- 
ports at the close of a transcontinental trip, 
one could not escape noticing the seemingly 
fresh appearance of our passenger complement. 

Suddenly, we felt a moderate bump, not 
unlike that of a landing gear falling and locking 
heavily on a DC-3. Someone shouted, ““We’re 
on the runway.” 

I had become a “big plane” enthusiast. J.B. 
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Pincsbe 21st, 1948, was just like any 
If hoary 


tradition is to be believed, Bostonians were 


other autumn Sunday in Boston. 


concerning themselves chiefly with affairs of 
the Sabbath. 
sunshine brilliant, the streets deserted. But 
not all the city had a Sabbath-like air. At 
Constitution Wharf, the United States Coast 


Guard base in downtown Boston, activity was 


The air was nippy and the 


much in evidence. 

Snuggled against the pier, the Coast Guard 
Cutter “Bibb,” fresh and business-like in her 
peacetime white, was preparing to put to sea. 
At ten o’clock precisely, a blast from her 
whistle announced the “Bibb’s” impending 
departure. From the bridge Captain Donald 
Jacobs gave the cast-off signal; the hawsers 
slipped from the bitts through the fair-leads, 
the cutter drifted slowly from the wharf into 
the stream. At the bow and the stern, blue- 
jacketed Coast Guardsmen busied themselves 
stowing away gear. Then the “Bibb’s” screws 
bit into the oily water and she picked up speed 
as she headed for the harbour mouth. Back 
on shore a handful of wives, children and girl 
friends waved goodbye to the crew, off on a 


* INTERAVIA, Review of World Aviation, Vol. IV. 
No. 3, pp. 132-135. 
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month’s duty cruise on the chilly, turbulent 
North Atlantic. 

This was to be the “‘Bibb’s” seventh trip to 
ocean Station “Charlie,” a few inhospitable 
stormy square miles of North Atlantic water 
at latitude 51° 45’ North, longitude 35° 35’ 
West, a thousand miles east of Labrador, five 
hundred miles south of Greenland. 

Packed away in her white-painted hull and 
in her superstructure were the tools of her 
trade : the automatic weather recording instru- 
ments, the radiosondes, the radio receivers and 
beacons, the search and rescue equipment. For 
the “Bibb” is an ocean weather ship, manning 
one of the thirteen North Atlantic weather 
stations established by the International Civil 
Aviation Organisation, an international co- 
operative project in which ten nations parti- 
cipate. 

The “Bibb” makes one stop on her way to 
Station “Charlie’—at the U.S. Navy base at 
Argentia, Newfoundland. There, she fills fuel 
tanks and takes on supplies before she sails 
for her three-week vigil on the North Atlantic. 

Come wind or wave or calm, the “Bibb” 
stays out on Station “Charlie” for twenty-one 
days, sometimes longer, until she is relieved. 
At all times she must maintain her position, 
for she carries a radio beacon which passing 
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THE EYES AND EARS OF A WEATHER SHIP. Radio an- 
tenna wires and radar screen of the ‘“‘Bibb’s” mast. 


aircraft rely upon as a floating signpost of the 
Atlantic—always operating, always accurate. 

Perhaps the only people on board the 
“Bibb” who enjoy the spectacular weather at 
“Charlie” are the four United States Weather 
Bureau meteorologists, and their professional 
enjoyement is tempered by the occasional 
physical discomfort. Ocean duty is not the 
most popular job in the Weather Bureau, but 
in spite of this the chief “Bibb” meteorologist, 
a slight Bostonian named Walter Maher, has 
spent the last few years aboard Coast Guard 
vessels. Maher finds that there are compen- 
sations for the roughness and the loneliness 
of the weather ships—in particular, the long 
stretches of leave when the ship is in port, 
and the rapid promotion which ocean duty 
brings. Another compensation is the interest 
and importance of the job. Maher and his 
crew know that weather observation is the 
prime duty of the ocean network, and that the 
need for this was the main reason for the 
International Civil Aviation Organisation 
meeting in London, in 1946, which resulted 


in the thirteen floating stations. 





MAPPING THE WEATHER from data collected by every 
means available aboard the weather ship. 


Weather observers on the “Bibb” are kept 
busy, even though they divide their work into 
shifts. Eight times a day they must take all the 
surface weather readings—temperature, baro- 
metric pressure, humidity, precipitation, wind 
velocity and direction—and report them by 
radio to Washington. Every six hours they 
must also add upper air soundings to these 
reports—soundings which are obtained by 
releasing either a free balloon or a radiosonde, 
and tracking its course into the stratosphere. 

Probably the least lonely men on board the 
“Bibb” are the radio and radar technicians, 


who maintain contact with the airliners that 
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Radioman Thor Olson and 


his mates can expect about twenty calls a day, 


pass overhead. 


ranging from requests for information to 
Olson. finds 


that the airline crews appreciate what the 


special communications checks. 


weather ships are doing for them, and are 
willing to help alleviate the loneliness. Olson 
always gets quick reports on the latest news 
in the United States and sometimes, when time 
permits, a pilot will read out special items 
from a newspaper printed in London or New 
York just a few hours before. This is welcome 
indeed to the news-hungry “Bibb” radiomen, 
who have been cut off from shore reports for 
several weeks, and Olson or one of his mates 
will take it all down in shorthand so that it can 
be passed on to the remainder of the crew. 

Another man who finds Station ‘Charlie” 
a very busy place is burly, soft-spoken Coast 
Guard Lieutenant Hall, the “Bibb’s” navigator, 
who is responsible for keeping the ship 
where she should be, come wind and high 
water. As Hall well knows, his can be. a 
difficult and exacting job, for the only good 
navigation reference points at “Charlie” are 


the sun and the stars. When the gales come 








LIKE A FLOATING ICEBOX, this weather ship, just off 
patrol in the North Atlantic, arrives in Boston, Mass. 


up, when clouds blot out the celestial markers, 
Hall must turn away from his fair weather 
friends and rely, instead, on other techniques 
to counteract the winds and the ocean currents. 
One is a careful dead-reckoning plot, another 
a radio navigation aid called LORAN,. Without 
the cathode-ray screen of the LORAN receiver 
constantly pulling in signals from the land 
stations, the “Bibb” and her companions 
would be unable to keep their positions 
during bad weather, and the entire ocean 
weather scheme would break down. ICAO 
realises this well, and when a land LORAN 


station in Iceland was about to shut down for 
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tee “ A 
STEADY HANDS AND SHARP EYES are needed to keep the weather ship on her course. Here, the Officer of the 
Deck peers into the dark night as the helmsman keeps a sharp eye on the compass. The watch officer must 
keep alert for signs or calls of distress from ships or aircraft in his area. 
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THE NEW “COMBINATION RAIN AND EXPOSURE SUIT,” designed by Lt. (J.G.) Sidney Magolis (shown below), 


U.8.N.R., of the Naval Medical Research Institute, is given heavy-sea duty testa. 


nt 


lack of funds, the Organisation arranged a 
six-nation agreement to provide the necessary 
money. 

For the “Bibb’s” technicians, weather, duty 
has its peculiar compensations. For the seamen, 
life on board an ocean station vessel is not 
much different from life aboard any other 
Coast Guard or Naval vessel. Working hours 
are four on, eight off, and the hundreds of small 
chores that make up any ship’s routine must 
go on day after day. The ship must be cleaned 
constantly, and Captain Jacobs and Executive 
Officer Ottinger are particular indeed on 
their frequent inspection tours. Flaked paint 
and rust produced by the salt water and moist 
air must be chipped off the steel hull and decks, 
boats and rescue gear must be constantly 
inspected and overhauled. The damage pro- 
duced by the incessant beat and drive of the 
sea against the hull must be found and repaired. 

For Seaman Carl Kosler, rescue drill pro- 
vides a useful break in this routine; drill 
which can be expected at least once a day, 
sea and wind permitting. The United States 
Coast Guard is proud indeed of its century- 
old record of life-saving, and constant practice 
ensures that this record will be maintained. 
Kosler’s own action station is at one of the 
twenty-passenger pulling boats. He knows 
that, suddenly, a “man overboard” call may 
ring out over the public address system, and 
that his boat must be launched and away 
within three minutes of the call. He knows, 


too, that any of the many possible sea emer- 


gencies may be chosen, perhaps the simulated 
rescue of the crew of a fishing schooner, 
perhaps the taking-off of castaways aboard a 
life raft adrift in the ocean. Day by day the 
problem posed is different. Day by day 
Captain Jacobs is making sure that, if anything 


> 


does happen around “Charlie,” Kosler and 
his shipmates will be ready. 

This constant practice has paid off in the 
past. Kosler was not aboard the “‘Bibb” on 
that stormy October dawn in 1947 when the 
cutter became famous, but some of his ship- 
mates were when the ageing Boeing flying- 
boat, “Bermuda Sky Queen,” crash-landed 
beside the “Bibb” with sixty-nine persons on 
board. Every man, woman and child was 
taken off safely in spite of 35-foot-high seas. 
Plagues on board the “Bibb” commemorate 


the event. Telegrams poured in from grateful 
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LAUNCHING LIFEBOATS AT HIGH SPEED is part of the 
regular air-sea rescue drill carried out on weather ships, 


passengers on the first anniversary of the 
rescue. The crew of the vessel is, in fact, a 
little tired of the event, but nevertheless is 
pretty proud of the “Bibb’s” record. 

The resultant publicity did a great deal for 
the entire ocean station vessel programme, for 
the concrete and spectacular proof of weather- 
ship usefulness focussed public attention on 
the ships and their work. 

During working hours the crews of the 
“Bibb” is kept busy. 


how to take care of the crew’s leisure time. 


The big problem is 


Coast Guard Headquarters, with understand- 
able concern for the crew’s morale, has given 
this phase of life on the “Bibb” a great deal 
of thought and care. Everything that can be 
done to add to the physical comfort of the 
crew has been done. The cutter is as well 


equipped as any ship of its size can be. But 







garrett 
Captain Paul B. Cron re Ciicets a 
° Crew . 
Waited States Coast Guard Cutter Bibb. 
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PLAQUE ON BOARD THE “BIBB” marking the rescue 
of the passengers and crew of the ‘Bermuda Sky Queen.” 


a 2,600-ton ship does not offer more than a 
hundred men a great deal of privacy or room, 
particularly when high seas keep most of them 
below deck for a week or two at a stretch. 
But the food is good and helps to punctuate 
the boredom. The cutter is proud of the 
number of flavours of ice cream on board and 
on at least one trip the cook managed to serve 
The ship’s 
canteen is well stocked with Coca Cola and 


a different variety every night. 
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PRACTICE MAKES PERFECT, and weather-ship crews are constantly drilled in all types of search and rescue methods. 
Here, a lifeboat is being lowered in practice boat drill. 


CREDITED TO THE “BIBB“” was the rescue, in October, 1948, of the 40-man crew of the Portuguese fishing schooner 
*Gaspar,"’ shown sinking. 
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other soft drinks, and with chocolate bars. 
Everything else is in keeping, at least during 
the first half of the trip, although towards the 
end of the duty tour fresh vegetables become 
scarce. 

The bright lights ashore have the edge 
over the “Bibb’s” amusement facilities, but 


the crew doesn’t do too badly. Amateur night 





THE STAFF OF LIFE... 


club acts, amateur variety shows, musical 
comedies are all on the bill of fare, depending 
on the versatility of the crew on this particular 
trip. Centre of all the activities designed to 
relieve mid-Atlantic monotony is the men’s 
mess hall, the only room on board the ship 
large enough to put on a show. Films are 
screened here at night. The “Bibb” is equipped 
with two 35-millimetre and one 16-millimetre 
projectors. The movie schedule is not strong 
on “arty” or Grade I pictures. Men at sea 
laugh easily, if given a chance, but they do 
‘not want to engage in mental calisthenics in 
their relaxed moments. They want girl shows, 
action pictures to take their minds off the 
pitching of the sea, off the formless grey 
twilight which passes for day on the North 
Atlantic. Conspiciously absent are sea stories. 

Even with steaks, ice-cream and nightly 
entertainment, ocean station duty is hard. 
Very few like to meet the North Atlantic at 
its most rugged, and weather at Station 
“Charlie” is often rugged indeed. Out at 
“Charlie,” December means average winds 
of about 40 knots plus the rough seas that go 
with them—winds that can, at little provoca- 
tion, turn into gales strong enough to tear the 
measuring anemometers from their anchorage 
atop the mast, strong enough to wind the 
needle in the wind gauge around its 100-knot 
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HOMEMADE ENTERTAINMENT. 

CHRISTMAS is a special event which cannot be over- 

looked by the men who spend long days and nights on 
the weather ships. 


INTER ISZOAVIA 











stop. This is the weather that everyone fears 
—weather that can result in more casualties, 
more broken arms and legs, than an actual 
sea battle. This is the weather that keeps the 
crew below deck for weeks at a stretch, that 
produces seasickness among almost everyone, 
and puts every man on board in danger of his 
life. This is the weather which causes old and 
experienced seamen to refer to the weather 
ships as “the dirtiest duty in the Coast Guard.” 

A few days before the relief ship is due, the 
crew watches the lonely horizon, the radar 
operator bends closer over his cathode-ray 
screen to search for any significant phos- 
phorescence. Finally, the screen picks up a 
point heading towards the “Bibb” from the 
direction of Argentia. Then a smudge of 
smoke appears above the horizon, shortly 
magnifies into another cutter coming towards 
Station ‘‘Charlie’’ to take its place on weather 
patrol. Once relieved, the “Bibb” heads at 
high speed for shore with every one of its 
hundred-odd men thinking happily of the 
pleasures of port. On this twelfth trip as 
ocean station vessel at “Able” and “Charlie” 
there was a still greater incentive for a speedy 
return, for the “Bibb” pulled into Boston 
Harbour on December 24th, just in time for 
most of the men to celebrate Christmas at 


home. 
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When the ceiling is down to 300 feet and 
visibility limited to 3,000 feet, pilots find it 
hard enough to make an approach even if 
the aerodrome area is quite free from obs- 
tacles. As long as he is descending through 


the ‘‘soup,’’ a pilot can but follow his instru- 


ments and the signals radioed to him, 
blindly and as accurately as possible. But 


a part of the approach relies on guesswork, 
and while a pilot hopes his estimate is right, 
he cannot know for sure until he has emerged 
from the soup and sees the runway beneath 
him. In view of the high stalling speeds and 
restricted manceuvrability of big, modern air- 
craft, he has but limited possibilities of 
correcting his heading if he finds himself off 
centre during this final stage before touch- 
down. It frequently happens, therefore, that 
he has no alternative but to open the throttle, 
go round again, and make another approach. 
If other aircraft are waiting to come in, this 
means he loses his turn—and the passengers’ 
time. 

Modern instrument approach systems like 
ILS and GCA can 
skill on the parts of the air and ground per- 


presupposing sufficient 
sonnel—go a long way towards bringing in 
an aircraft pretty well on centre and along 
But, baulked 
not excluded. 


the prescribed glide path. 
landings are nevertheless 
Cross-wind conditions may vary during the 
approach and cause pilots to exaggerate 
when correcting their heading, to overshoot 
or undershoot ; pilots and ground controllers 
can err ; instruments can fail. In order that 
misjudged approaches should not lead to acci- 
dents, the authorities prescribe minimum 
regulations for each airport. These always 
include a margin enabling a pilot to go round 
again, and vary according to the topogra- 
phical features of the terrain as well as the 
trafic control equipment installed at the 
A 150-foot ceiling and 1,500 feet 
of visibility, however, is probably the highest 


airport. 


minimum limit any airport can set today. 
If the weather is still worse, pilots are not 
even asked whether they want to try their 
luck, but are simply given the official “ brush- 
the of three OGO. 
This means going to another airport for the 


off” in form letters : 
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ZERO READER 


An Electronic Brain for the Pilot 


pilot, and considerable waste of time and 
upsetting of plans for the passengers, leaving 
the railway companies as the only possible 
beneficiaries. 

All-weather operations and true blind 
landings are, therefore, still a long way off 


And there can be no 


for civil aviation. 
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appreciative jump ahead until a way is 
found to make faulty approaches humanly 


impossible, 


Automatic approach on instruments 


Systems can always be improved, but 
there is a limit to what may be demanded 
of pilots. The critical factor, therefore, is 
homo sapiens. Modern blind-landing systems 


The 


latter have to concentrate on a great number 


tend to put too much strain on pilots. 


of instruments and radio signals at a time, 
rapidly manipulate the many controls accor- 
dingly, and principally they have to think ! 

It was therefore normal that the desire 
should arise for automatic devices capable of 
largely eliminating sources of human error. 
manufactufers in various 


Agencies and 


countries are today studying methods for 


combining automatic pilot systems with 
radio navigational aids. For years this 


thought has occupied The Sperry Gyroscope 
Co. of Great Neck, New York, whose A-12 
Gyropilot and E-4 Automatic Pilot can be 
ILS to 
The completely auto- 


combined with make automatic 
approaches possible. 
matic trans-Atlantic flight of a C-54 “ Sky- 
master” in September, 1947, and notably 
the perfect landing at Brize Norton, England, 
which was made without human interven- 
tion, simply with the aid of a Sperry E-4 
automatic pilot and a mobile ILS glide-path 
transmitter, will not be forgotten so soon.! 
Understandably, however, an airborne sys- 
tem affording entirely automatic approaches 
cannot be cheap, either to acquire or to 
maintain, and must involve a penalty of 
space and weight. As far as commercial 
aviation is concerned, therefore, it can be 
installed only in large aircraft. But the fact 
remains that it alleviates pilots to such an 
extent that flight safety can be increased 
and the minimum visibility conditions for 
landing eventually made less stringent. 

In order that the automatic pilot should 
the 


executing blind approaches, Sperry first had 


be able to receive necessary data for 
to develop an electronic calculating device 


capable not only of combining the signals 
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other soft drinks, and with chocolate bars. 
Everything else is in keeping, at least during 
the first half of the trip, although towards the 
end of the duty tour fresh vegetables become 
scarce. 

The bright lights ashore have the edge 
over the “‘Bibb’s” amusement facilities, but 


the crew doesn’t do too badly. Amateur night 


THE STAFF OF LIFE... 


club acts, amateur variety shows, musical 
comedies are all on the bill of fare, depending 
on the versatility of the crew on this particular 
trip. Centre of all the activities designed to 
relieve mid-Atlantic monotony is the men’s 
mess hall, the only room on board the ship 
large enough to put on a show. Films are 
screened here at night. The “Bibb” is equipped 
with two 35-millimetre and one 16-millimetre 
projectors. The movie schedule is not strong 
on “arty” ot Grade I pictures. Men at sea 
laugh easily, if given a chance, but they do 
‘mot want to engage in mental calisthenics in 
their relaxed moments. They want girl shows, 
action pictures to take their minds off the 
pitching of the sea, off the formless grey 
twilight which passes for day on the North 
Atlantic. Conspiciously absent are sea stories. 

Even with steaks, ice-cream and nightly 
entertainment, ocean station duty is hard. 
Very few like to meet the North Atlantic at 
its most rugged, and weather at Station 
“Charlie” is often rugged indeed. Out at 
“Charlie,” December means average winds 
of about 40 knots plus the rough seas that go 
with them—winds that can, at little provoca- 
tion, turn into gales strong enough to tear the 
measuring anemometers from their anchorage 
atop the mast, strong enough to wind the 
needle in the wind gauge around its 100-knot 
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stop. This is the weather that everyone fears 
—weather that can result in more casualties, 
more broken arms and legs, than an actual 
sea battle. This is the weather that keeps the 
crew below deck for weeks at a stretch, that 
produces seasickness among almost everyone, 
and puts every man on board in danger of his 
life. This is the weather which causes old and 
experienced seamen to refer to the weather 
ships as “the dirtiest duty in the Coast Guard.” 

A few days before the relief ship is due, the 
crew watches the lonely horizon, the radar 
operator bends closer over his cathode-ray 
screen to search for any significant phos- 
phorescence. Finally, the screen picks up a 
point heading towards the “Bibb” from the 
direction of Argentia. Then a smudge of 
smoke appears above the horizon, shortly 
magnifies into another cutter coming towards 
Station ‘“‘Charlie’’ to take its place on weather 
patrol. Once relieved, the “Bibb” heads at 
high speed for shore with every one of its 
hundred-odd men thinking happily of the 
pleasures of port. On this twelfth trip as 
ocean station vessel at “Able” and “Charlie” 
there was a still greater incentive for a speedy 
return, for the “Bibb” pulled into Boston 
Harbour on December 24th, just in time for 
most of the men to celebrate Christmas at 


home. 


VOLUME IV — APRIL, 1949 


Vol 








When the ceiling is down to 300 feet and 
visibility limited to 3,000 feet, pilots find it 
hard enough to make an approach even if 
the aerodrome area is quite free from obs- 
tacles. As long as he is descending through 
the ‘“‘ soup,”’ a pilot can but follow his instru- 
ments and the signals radioed to him, 
blindly and as accurately as possible. But 
a part of the approach relies on guesswork, 
and while a pilot hopes his estimate is right, 
he cannot know for sure until he has emerged 
from the soup and sees the runway beneath 
him. In view of the high stalling speeds and 
restricted manceuvrability of big, modern air- 
craft, he has but limited possibilities of 
correcting his heading if he finds himself off 
centre during this final stage before touch- 
down. It frequently happens, therefore, that 
he has no alternative but to open the throttle, 
go round again, and make another approach. 
If other aircraft are waiting to come in, this 
means he loses his turn—-and the passengers’ 
time. 

Modern instrument approach systems like 
ILS and GCA can—presupposing sufficient 
skill on the parts of the air and ground per- 
sonnel—go a long way towards bringing in 
an aircraft pretty well on centre and along 
But, baulked 
landings are nevertheless not excluded. 


the prescribed glide path. 


Cross-wind conditions may vary during the 
approach and cause pilots to exaggerate 
when correcting their heading, to overshoot 
or undershoot ; pilots and ground controllers 
can err; instruments can fail. In order that 
misjudged approaches should not lead to acci- 
dents, the authorities prescribe minimum 
regulations for each airport. These always 
include a margin enabling a pilot to go round 
again, and vary according to the topogra- 
phical features of the terrain as well as the 
traffic control equipment installed at the 
A 150-foot ceiling and 1,500 feet 


of visibility, however, is probably the highest 


airport. 


minimum limit any airport can set today. 
If the weather is still worse, pilots are not 
even asked whether they want to try their 
luck, but are simply given the official “ brush- 
off” in the form of three letters: QGO. 
This means going to another airport for the 
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pilot, and considerable waste of time and 
upsetting of plans for the passengers, leaving 
the railway companies as the only possible 
beneficiaries. 

All-weather operations and true blind 
landings are, therefore, still a long way off 
for civil aviation. And there can be no 


Fig. 1: Instrument panel units of the Zero 
Reader (top to bottom): Indicator, Heading 
Selector, Selector Switch. 
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appreciative jump ahead until a way is 
found to make faulty approaches humanly 


impossible. 


Automatic approach on instruments 


Systems can always be improved, but 
there is a limit to what may be demanded 
of pilots. The critical factor, therefore, is 
homo sapiens. Modern blind-landing systems 
tend to put too much strain on pilots. The 
latter have to concentrate on a great number 
of instruments and radio signals at a time, 
rapidly manipulate the many controls accor- 
dingly, and principally they have to think ! 

It was therefore normal that the desire 
should arise for automatic devices capable of 
largely eliminating sources of human error. 
Agencies and manufactufers in various 
countries are today studying methods for 
combining automatic pilot systems with 
radio navigational aids. For years this 
thought has occupied The Sperry Gyroscope 
Co. of Great Neck, New York, whose A-12 
Gyropilot and E-4 Automatic Pilot can be 
combined with ILS to make automatic 
approaches possible. The completely auto- 
matic trans-Atlantic flight of a C-54 “ Sky- 
master” in September, 1947, and notably 
the perfect landing at Brize Norton, England, 
which was made without human interven- 
tion, simply with the aid of a Sperry E-4 
automatic pilot and a mobile ILS glide-path 
transmitter, will not be forgotten so soon.! 
Understandably, however, an airborne sys- 
tem affording entirely automatic approaches 
cannot be cheap, either to acquire or to 
maintain, and must involve a penalty of 
space and weight. As far as commercial 
aviation is concerned, therefore, it can be 
installed only in large aircraft. But the fact 
remains that it alleviates pilots to such an 
extent that flight safety can be increased 
and the minimum visibility conditions for 
landing eventually made less stringent. 

In order that the automatic pilot should 
be able to receive the necessary data for 
executing blind approaches, Sperry first had 
to develop an electronic calculating device 
capable not only of combining the signals 
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from the ground aids with those of the gyro 
equipment, but also of doing the thinking and 
anticipation otherwise done by the human 
pilot during manual ILS approaches. 

It was a temptation, therefore, to develop 
this device to the point of making of it an 
automatic aid to navigation, which would 
think (but not act) for the pilot, presenting 
the results of its electronic thinking process 
in a manner so simple and clear that human 
errors of interpretation would be impossible. 


This idea gave birth to the Zero Reader. 
Three instruments, two gyros, one amplifier 
lig. 1 shows the instrument panel units 


of the Zero Reader. 
Heading Selector, and Selector 


The three units are the 
Indicator, 
Switch. 
The /ndicator (top) is the main unit, from 
the pilot’s standpoint. Its round face is 
traversed by two wires, one vertical and one 
horizontal. When zeroed they cross in the 
middle, where there is a tiny picture of an 
If the vertical wire goes over to 
if the hori- 


aircraft. 
the left, this means “ fly left” ; 
zontal wire moves upwards, it means “ fly 
up”; and so forth. The pilot’s job is to 
manceuvre his controls so that the wires 


thus to 


always cross in the centre “ zero. ” 


The Heading Selector (centre)—with set- 
ting knob, course setter, and compass pointer 
fills two jobs simultaneously. On the one 
hand, it acts as a remote control device 
which, when the setting knob is manipulated 
in order to adjust the course setter to the 
desired magnetic heading, accordingly posi- 
tions a selector selsyn inside the amplifier 
(see Fig. 3). On the other hand, it gives the 
compass heading at all times, its compass 
pointer being coupled with the compass 
repeater selsyn of the gyrosyn compass. If 
the two needles coincide, the aircraft is 
correctly headed, in which case the selector 
selsyn ceases to feed signals into the Zero 
Reader indicator. 

The Selector Switch 
main switch with several positions, and an 
altitude control on-off switch. The main 
switch can be set at (from right to left) : 
approach, blue right, flight instruments, and 
blue left. When it is set at “ approach ” 
both the ILS localiser and glide-path trans- 
mitters are switched in; at “ blue right ” or 
“blue left,” only the localiser (or any other 
VHF beam—thus VAR or VOR ?—to which 
the receiver has been tuned) ; and at “ flight 


(below) features a 


'INTERAVIA, Review of World Aviation, Vol. III, No. 4, 
pp. 385-389 : “* Automatic Aircraft Control ’’ by James L. Anast. 


*INTERAVIA, Review of World Aviation, Vol. III, No. 11, 
pp. 626-628 and No, 12, pp. 683-688. 
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rig. 2: Schematic presentation of a Gyrosyn 
Compass. 


Rotor 

. Rotor housing 

. Vertical (outer) ring 

Bearings 

. Slaving system (for synchronisation to magnetic 
North) 

. Flight signal system (for aircraft heading) 


oOo TkwWn= 


” 


instruments ” no radio signals come in. In 
the last therefore, the Zero Reader 
works only with signals from the gyrosyn 
 alti- 
a_ highly- 


case, 
compass, vertical gyro, and—should 
tude control” be switched on 
sensitive barometric altimeter. 
The other elements of the Zero Reader 
equipment are located outside the cockpit. 
The Gyrosyn Compass, a navigational ins- 
trument widely used today, is not a part of 
the Zero Reader proper, but its function is 
nevertheless indispensable. Its rotor is elec- 
trically driven and, as shown in the schematic 
Fig. 2, has a_ horizontal 


, 


presentation by 
spin axis. It combines the functions of a 
directional gyro with those of a magnetic 
compass, the axis of the gyro being main- 
tained in the magnetic North direction by 
means of a flux valve, flux valve selsyn, 
amplifier and precessing torquer.* A variable 
transformer pick-off detects the angular 
movements of the aircraft in relation to the 
gyro (thereby giving the aircraft’s heading), 
these pick-off signals being delivered to the 
amplifier where they are compared with the 
selected heading and transformed into appro- 
priate signals for the Zero Reader indicator. 
As already stated, the heading selector’s 
compass pointer is in direct connection with 
the gyrosyn compass pick-off, so that the 
pilot can at all times see his actual heading. 


% Without magnetic self-synchronisation, a directional gyro 
would maintain its position in space for only a few minutes, after 
which foreign influences would cause it to drift, thus necessitating 
resetting. (The word “ Gyrosyn”’ is derived from the words ‘ gyro 
synchronised,” since this compass consists of an electrically-driven 
gyro, synchronised to the Earth’s magnetic field.) 
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lig. 3: The amplifier casing contains the vertical 
gyvo (A), the barometric altitude control (B) 
and the electronic computer, or amplifier (C). The 
electric plug (D) is for connecting it with the 
cockpit instruments (Fig. 1). Furthermore, 
signals from the gyrosyn compass (Fig. 2) and 
the localiser and glide-path receivers are fed into 
the amplifier. 

4. Gyrosyn compass signal 


5. Localiser signal 
6. Glide-path signal 


1. Gyro bank signal 
2. Gyro pitch signal 
3. Altitude-change signal 


Ihe Vertical Gyro is housed in the ampli- 
fier casing (Fig. 3). It is electrically driven 
on a vertical axis and contains wo variable 
transformer pick-offs which detect angular 
movements of the aircraft about the pitch 
and roll axes. 

The Amplifier is the electronic heart of 
the Zero Reader. In it are combined the 
signals from both gyros with those from the 
radio tracks (radio range, localiser, glide 
path) ; signals from the barometric altitude 
control may be added for cross-country 
flying. The result of 
is an unambiguous signal on the Zero Reader 


these combinations 
indicator. 

The overall function of all these elements 
will become clear from the following practical 


examples. 


Turning on instruments to a new heading 


For this comparatively easy manceuvre, 
the pilot adjusts the course setter of his 
heading selector to the desired heading (in 
Fig. 1, for example, 235 deg.) and also sets 
the selector switch at “ flight instruments. ” 
His actual heading, indicated by the com- 
pass pointer (in Fig. 1, for example, 171 deg.), 
no longer coincides with the selected heading 

so he has to turn. The gyrosyn compass 
and vertical gyro are both switched into the 
vertical pointer of the indicator ; the vertical 
gyro being switched also into the horizontal 
pointer. Whereas the latter shows only pitch 
changes—thus acting similarly to an arti- 
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ficial horizon—-the vertical, or directional, 


pointer indicates heading differences and 
bank angles. It wanders completely over to 
the right (telling the pilot to “ fly right ’’) 
if the selected heading is more than 30 deg. 
to the right than the compass heading, or 
if the aircraft has its /e/t wing jar down 
(then telling the pilot ‘‘do not start flying 
left ’’). 

At the instigation of the gyrosyn compass 
the vertical pointer, in view of the set change 
of heading of 64 deg. (235-171), immediately 
goes over towards the right and signals the 
pilot to “ fly right ” ; the horizontal pointer 
remains zeroed for that pitch attitude, and 
shows no sign of life unless the pilot changes 
the angle of pitch. The pilot follows the 
vertical pointer with aileron control until it 
returns to zero. At this moment the aircraft 
is in a right-wing-down attitude, which neu- 
tralises the signal from the gyrosyn compass 
and simultaneously causes the aircraft to 
turn towards the right. 

If the Zero 


zeroed, the aircraft continues to turn. The 


Reader indicator remains 


compass pointer (aircraft heading) therefore 
goes nearer and nearer to the course setter 
(selected heading). After about 205 deg. 


i.e. 30 deg. before reaching the desired 


heading—the compass-change signals origin- 
ating from the gyrosyn compass become 
weaker. From this moment, the vertical 


pointer would wander to the left if the air- 
craft were kept banked. However, the 


pilot zeroes, thus reducing the angle of 


bank, in order to zero again—and thereby 
gently curves in to his new heading of 235 
deg. without any trace of hunt: compass 
pointer and course setter now coincide. 


Flying a beam 


For maintaining an exact ground track 
the Zero Reader can, as already stated, be 
adjusted to receive signals either from the 
localiser transmitter of the airport of desti- 
nation, or from a VHF range along the 


itinerary. In Fig. 4 a range or localiser 


, 


transmitter is assumed, whose “ blue’ 
sector is on the right and whose beam defines 
a runway centre-line at 270 deg. magnetic. 
The aircraft is flying parallel to the beam, 
but at point A, thus at some distance to the 
right of the beam. The course setter is 
assumed to be already set at 270 deg. because 
the pilot has followed this compass heading 
up to point A; course setter and compass 
pointer coincide. The pilot tunes his receiver 
to the frequency of the ground transmitter 
and sets his selector switch at “ blue right. ” 


VOLUME IV APRIL, 1949 


Runway 





BLUE Full-scale left 


270"%——<a (Localiser on-course plane 









Position F E D 
Localiser signal 0 0.1 left 0.7 left 
Heading signal 0 0.2 right 0.9 right 
Roll signal 0 0.1 left 0.2 left 
Indicator deflection 0 0 0 


Full-scale right 


YELLOW 


Goa O06 08d OO 


Cc B A 
1.0 left 1.0 left 1.0 left 
1.0 right 0 0 
0 1.0 right 0 
0 0 full-scale left 


The indicator deflection is composed of three signals ; decimals refer to fractions of full-scale pointer deflection. 


lig. 4: Example of lateral motion during blind approach. Despite a considerable position error, the 
Zevo Reader guides the pilot accurately to the runway without oscillation. 


The signals from this transmitter are now 
added to those from the two gyros. Along 
the runway centre-line, thus the axis of the 
beam, there is no signal; within the “ sen- 
sitive zone” it augments to become a full 
“fly left” or 
remains constant outside of this zone. A 
full “ fly left ” deflection on the Zero Reader 


indicator as a result of a localiser signal is 


“fly right” signal, which 


neutralised either by a change of heading of 
30 deg. (gyrosyn compass) relative to the 
selected heading (selected heading being to 
the right of the compass heading) or by a 
left-wing-down attitude of likewise 30 deg. 
(vertical gyro) which means that this change 
of heading is going to be realised anyhow. 
At A the pilot sees that the vertical 
pointer has shot over to the /e/t. Therefore, 
at B, he dips the left wing with his ailerons 
and causes this pointer to zero again. As 
long as this flight attitude is maintained, the 
aircraft curves, which results in the gyro 
compass indicating an increasing change in 
heading and also transferring it to the ver- 
tical pointer. In order that the latter should 


zero (taking care that it does not start 
wandering to the right), the pilot must 


diminish the aileron action gradually, until 
finally, at C, the aircraft lies flat again but 
on a heading at about 30 deg. to the centre- 
line. It holds this course up to the full-scale 
left limit of the localiser (point D), after which 
the localiser signals start diminishing. 
After D, due to the fact that the localiser 
signals start diminishing with the same 
compass change towards the centre-line of 
30 deg., the vertical pointer tends to wander 
to the right. The pilot therefore drops his 
right wing to zero the vertical pointer, which 


causes him to curve again and gradually 


INTERTSAVIA 


diminish the angle between his compass 
heading and the beam axis (selected heading). 
Between E and F he comes to lie exactly on 


the beam, without any oscillation. 


Glide path control during blind approach 


So far we have been “ following the beam ” 
with the aid of only the vertical, or direc- 
tional, pointer of the Zero ‘Reader indicator. 
We shall now study the function of the 
horizontal pointer during blind approaches, 
using Fig. 5. Let us assume that the aircraft 
(at A) is already in the axis of the localiser 
beam, thus on course. 

The pilot sets his selector switch at “ ap- 
proach, ” thereby turning the altitude control 
off automatically. At this moment both ILS 
beams are switched into the Zero Reader 
the VHF localiser and the UHF glide path. 
At A, therefore, the horizontal pointer gives 
a full “ fly up” signal. 

By bringing the aircraft’s nose up (at B) 
through 15 deg., this signal can be fully 
neutralised, as the vertical gyro then supplies 
an opposite and equally strong signal to the 
horizontal pointer. The horizontal pointer 
consequently returns to zero as long as the 
pilot pulls the wheel back. In doing this, 
however, he must watch the airspeed indi- 
cator and keep the engine power up so that 
the approach speed remains fairly constant. 
As the “ fly up” signal diminishes, less and 
less nose-up signal is required from the gyro 
to zero the horizontal pointer. This gives 
the approaching pilot a simple means of 
finding his way into the glide path, or 
finding it again should he emerge from it, 


without overshoot or undershoot. 
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The “ magic formula ” 

Let us now consider the theoretical funda- 
mentals underlying these processes, beginning 
with those of /ateral motion. 

The intensity of a localiser’s “ fly left ” or 
“fly right” signal gives us a measure for 
assessing the “ displacement ” error in the 
position of the aircraft with respect to the 
localiser on-course plane. The magnitude 
of the gyrosyn compass heading change, 
towards the beam, as measured from a 
magnetic heading parallel to the runway, is 
at which the 


a yardstick for the “ rate’ 


displacement error is decreasing. This is 
a first derivative of the displacement error. 
The magnitude of the angle of bank, towards 
the beam (vertical gyro), is a measure of the 
“rate” at which the compass heading 
changes, which is also the second derivative 
of the displacement error. The indication of 
the Zero Reader, therefore, is based on the 
servo-mechanism formula : 


ideal Displace- 


ment plus First Derivative plus Second 
Derivative. 

Understandably, in order to realise this 
theoretical principle, hundreds of hours of 
experimental flying, notably ILS approaches 
under the hood, were necessary for selecting 
the proper constants for each member of 
the formula (and for the corresponding 
signal strengths). 

Outside the 


localiser, where only full-scale “ fly left” or 


“ sensitive zone” of the 


“fly right” signals are given, a compass- 
heading change of 30 deg. at angle-of-bank 
zero—-or a bank angle of 30 deg.; or a 
compass-heading change plus a bank angle, 
each amounting to a fraction of these values 

suffices for zeroing the vertical pointer. 
In this way—provided the pilot keeps on 
zeroing—a maximum angle of bank of 30 
_ deg. cannot be exceeded ; and the pilot need 
not pay any attention to the artificial 
horizon. 

As regards elevation motion during instru- 
Zero Reader, 


” signals are indi- 


ment approaches with the 
“fly up” and “ fly down 
cative of glide path displacement error. 
The pitch attitude change is a direct measure 
of the “ rate ” of alteration of this error, thus 
a first derivative, provided the airspeed is 
maintained fairly constant. The altitude 
control operates in a similar manner. In 
both cases, the indicator signals are so related 
that excessive or hazardous pitch-attitude 
occur—as long as the 


changes will not 


indicator is zeroed. 
(ross-wind procedure 
If, in cross-country flight, the aircraft flies 


the beam of a VHF range—or a localiser 
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Runway 








Full-scale down 


Glide-path on-course plane 


Full-scale up 





D Cc 
Position D Cc 
Glide-path signal 0 0.2 up 
Pitch signal 0 0.2 down 
Indicator deflection 0 0 





B A 
B A 
1.0 up 1.0 up 
1.0 down 0 
0 full-scale up 


The indicator is composed of two signals ; decimals refer to fractions of full-scale pointer deflection. 


lig. 5: Example of elevation motion during blind approach, under condition of constant airspeed. 


beam during an approach—the course setter 
on the heading selector, as already stated, 
must be set at the magnetic heading of the 
radio track. Simultaneously, the compass 
pointer indicates the actual heading. If the 
pilot keeps the vertical pointer zeroed (the 
beam being switched in), and if there is no 
cross-wind, then course setter and compass 
pointer coincide. 

sut matters are otherwise if there is a 
cross-wind—from the left, for example. In 
this case the heading indicated by the com- 


Fig. 6: 
the panel units of the Zevo Reader. 


pass pointer is to the left of the set course, 
“crabbing ” left into the 
that the 
According to the 


as the aircraft is 
wind, despite the fact vertical 
pointer remains zeroed. 
foregoing description of how the Zero Reader 
integrates the signals, this means that, on 
the one hand, the aircraft is slightly off the 
beam to the right, and on the other hand, 
that this position error is neutralised by the 
crab*angle to the left, relative to the beam. 
Thus the addition of two errors keeps the 


indicator on zero. The crab angle can be 


A glimpse at the instrument panel of a medium-range transport aircraft shows, in the centre, 
The Indicator lies between the ILS cross-pointer and the altimeter. 


The Selectoy Switch and Heading Selector (bottom row, to the left of the clock) are the only Zero Reader 


units vequiving manipulation. 


The conventional blind-flying instruments 
(upper right) and artificial horizon (upper centre) are of only standby importance. 


Gyrosyn Compass dial 
The airspeed 


indicator (upper left), however, remains indispensable. 
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read off as the angle between the compass 
pointer and course setter. 

In cross-country flight, a slight drift from 
the beam to a parallel ground track is gener- 
ally unimportant. During the final stage of 
a blind approach, however, it simply must 
not happen. The lateral deviation can be 
compensated simply by rotating the course 
setter to the left until it coincides with the 
compass pointer. Then the vertical pointer 
of the indicator wanders away from zero and 
has to be brought back by the pilot. Conse- 
quently, the selected heading is corrected 
for drift ; the aircraft returns accurately to 
the beam, although, of course, it continues 


to crab into the wind. 


Prospects 


It is no wonder, therefore, that all pilots 
who have tried the Zero Reader are highly 
enthusiastic. Some have made ILS approach- 


es under the hood, “ with ceilings down to 


50 feet,” without missing the runway once. 


What is gust ? It can be defined as a 
change of air velocity occurring over a rela- 
tively short distance, and it is the suddenness 
with which it occurs that causes all the 
trouble. The simplest form is the sharp-edged 
gust, and although this conception is arti- 
ficial it does give one an idea of the gust 
structure. In this form of gust the aircraft 
is subjected to a sudden change of airspeed 
as it passes through the boundary dividing 
the two types of airflow. This would ob- 
viously cause extremely high changes of 
acceleration, but fortunately nature does 
not permit this sudden change and gives 
rise to the so-called graded gust. This con- 
ception is one of the gust gradually reaching 
maximum intensity through a_ transition 
region, and it is this conception that is being 
used for design purposes today. 
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The Zero Reader relieves pilots of the emo- 
tional strain to which they are subjected 
when having to follow the ILS cross-pointer 
signals or the GCA operator’s instructions. 


‘ 


If a pilot is “ zeroed, ” everything is going to 
be all right. Even in the very last stages of 
an approach, deviations from the centre-line 
can be corrected by immediate and accurate 
“ zeroing. ” 

Meanwhile, the Zero Reader does not only 
enable all-weather approaches to be effected 
effortlessly, but is also suitable for numerous 
navigational duties of blind flying. Its 
essential advantage is that it represents a 
main instrument whose indications summa- 
rise and replace those of several flight and 
navigational instruments—and not another 
device to complicate the already over- 
charged instrument panel of the modern 
pilot. And it looks as though a way may yet 
be found to simplify, radically, pilot instru- 
mentation. A few test pilots are even con- 
vinced that three instruments will in future 
suffice for blind flying and blind landing : 
Zero 


Reader, sensitive altimeter, and _ air- 


speed indicator. In their opinion, all other 
instruments will be relegated to standby 
status. 

For the present, this miracle device exists 
only in prototype form, which is _ being 
tested very thoroughly. It is announced 
that production versions may be obtainable 
by 1950, costing around £4,000. In view of 
its small weight, the Zero Reader seems 
suitable for installation in small and medium- 
size aircraft, for which a fully automatic 
pilot would be too heavy. Large aircraft 
already equipped with the Sperry A-12 
Gyropilot can still be fitted with the Zero 
Reader, which would then enable pilots to 
switch the automatic off, if the need arose, 
and proceed manually to the point of blind 
landing with the same degree of safety. It 
therefore looks as though the Zero Reader 
may become a valuable supplement to the 
ILS and GCA systems, or other air traffic 
control systems, enabling blind approaches 
to be accomplished manually with perfect 
accuracy and in an almost “ foolproof ” 


manner. 


GUSTS AND THEIR ALLEVIATION 


By Norman S. CuRREY, Grad.R.Ae.S., Hatfield, Herts. 


Having defined gusts, a few words may 
Why 


didn’t we have to consider them on pre-war 


now be said on their significance. 
aircraft ? The answer lies in the fact that, 
with the increase of speeds, operating alti- 
tudes and size, the loads produced by gusts 
have become more severe than those from 
manceuvring loads imposed by the pilot, and 
today we are finding, in many cases, the 
gust loads to be the main design criteria for 


the structure. 


The magnitude of the gust velocities we 
must cater for, according to ICAO Air- 
worthiness Standards, are: 

66 ft. per sec. E.A.S. at minimum speed 
for control in rough 


air ; 
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50 ft. per sec. E.A.S. at normal operating 


speed in smooth 
air ; 

25 ft. per sec. E.A.S. when aircraft flight 

speed is 70 m.p.h. 

in excess of cruis- 

ing speed, or diving 

speed, whichever is 


the least. 


These only apply to altitudes up to 20,000 
ft., after which they can be reduced. 

Although nothing so far has been laid down 
on the directions of the gusts, there seems to 
be some evidence from V-g recorders that 
the down-gusts are somewhat less in magni- 
tude than the up-gusts. In any case, it is 
usually the up-gust condition that becomes 


the criterion today. 
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Pitch meter 








Fig. 3: Pitch meter/aileron method 


for gust alleviation. 


LY] | | 


The equivalent sharp-edged gust 

This is perhaps the simplest conception ; 
the increment of normal acceleration due to 
the gust becomes quite a simple formula 
and we do not have to worry about gust 
gradient distance, alleviating factors and so 
on. But-—and here is the rub—it is fraught 
with assumptions. To use this conception we 


must assume : 


a) that the aircraft is infinitely rigid ; 

b) that the aircraft does not pitch ; 

c) that there is no change in forward 
speed. 

Using these assumptions we may then say 
that the change of incidence on hitting an 
up- or down-gust is given by 

Us 
Aa y 


where U, equivalent sharp-edged 
gust velocity E.A.S. 

V aircraft speed. 

converted to sea-level 


(Both velocities 


condition.) 


Air moving at 
constant velocity 


ETE TT TTT 





Stationary air 























Fig. 1: Sharp-edged gust 


Air moving at 
constant velocity 


Ml ml” 


Graded gust 


Transition region 
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Fig. 4: 


From this we can see that the change in 


normal acceleration is given by 
y U.oV ” 
n 9 (Po: Us . . a) lee 


air density at sea level 


AC, 4a 


where pp 
a slope of lift curve 

w’ wing loading. 
Further variables can be brought into this 
equation if some of the above assumptions 


are replaced by more accurate ones. 


The graded gust 


With this conception—a more accurate 
method than that considered previously 

we assume a gust gradient distance H (100 ft. 
is usually assumed), and a velocity distri- 
bution within the distance H. We 


determine the so-called “ alleviating factor ” 


then 


I, which, when multiplied by the actual 
gust velocity U, gives us the equivalent 
sharp-edged gust velocity U;. The procedure, 
therefore, now becomes evident : we decide 
on the relevant actual gust speed (given 
in the ICAO requirements), calculate the 
factor F, 
variables as possible, and then calculate the 


into account as many 


taking 

loads as for an equivalent sharp-edged gust. 

To calculate the factor / we may use the 
formula 

F 0.3w "s 

16 Ibs./sq.ft. 


where w is less than 


Le 
or F = 0.8 
4 


w 


than 16 Ibs./sq.ft. 


where w is greater 


This, however, only takes into account 
such parameters as aircraft size, stability, 
air density and rate of build-up of aero- 
dynamic forces ; it does not take account of 
structure flexibility. Normally, this would 
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Skhew-hinge gust alleviator. 





not have very much effect, but as operating 
speeds increase and natural frequencies 
decrease, the rate of build-up of the gust 
load may well be brought into phase with 
the free oscillation of the wing. The stresses 
produced by these gust vibrations may be 
50 per cent. higher than those of any other 
case. With this in mind, we realise that we 
must consider the structural flexibility for 
any aircraft whose free oscillation approaches 
the rate of application of the gust load ; i.e., 
for most of the higher speed aircraft. Assum- 
ing that the gust gradient distance is 100 
feet, and the aircraft speed is V feet per 
second, it will take 100/V seconds for the 
load to build up. If, then, we consider a wing 
with a minimum natural frequency of K 
corresponding to its fundamental mode, we 
should have 1/AK as the maximum time for 
a complete cycle, and experience has shown 
that, if 100/V is less than 1/2K, the flexibility 
will become important. 

Take, for instance, an aircraft such as the 
Bristol “ Brabazon 1,” with a frequency of 
two cycles per second and a forward speed 
of 450 feet per second, then 100/V 0.22 
and 1/2K = 0.25. 
such an aircraft, the structural flexibility 


This indicates that, on 


cannot be ignored; the more the size in- 
creases, the lower will be K and the more 
serious will be the flexibility effect. Con- 
versely, if the speed increases, we again have 
to consider the flexibility. 

What; then, are we to do to overcome 
these large loads ? We can either design the 
wing in such a manner that it is stiff enough 
to cope with the increased shears and bending 
moments, or we can incorporate some form 
of alleviating device. By the latter method 
we may well save up to 5 per cent.’ of the 
all-up weight—a very real saving when 
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considered in terms of passengers. Assum- 
ing, therefore, that we install a gust allev- 
iating device, what form should it take ? 
There seem to be two distinct types: the 
y-relief type and the true alleviating type. 
Phere is a subtle difference between the two : 
the former will operate automatically when- 
ever there is a sudden increase in g 
but the latter 


pulling 
out of a dive for example 


will operate only in a gust. 


A lleviators 


Three types of alleviator are now con- 
sidered— somewhat briefly perhaps, but that 
is due to the present lack of information and 
experience on the subject. 

The first type is typical of that used on 
the “ Brabazon 1,” and is a true alleviator. 
The gust is first detected by a pitch meter 
mounted in the nose of the body, ahead of 
the wing. A change of differential pressure 
is produced on a diaphragm by a change in 
vertical wind velocity, and the deflection of 
this diaphragm causes the aileron servo to 
operate by way of an electrical circuit. 
This is so designed that the aileron deflection 
is proportional to the gust intensity. 

If the gust is in an upward direction, the 
ailerons are deflected upwards (this reduces 
the effective angle of incidence and hence 
the load) immediately the gust is detected. 
It must move very quickly though, as the 
time taken for the gust to build up is only 
about a quarter of a second. So the ailerons 
must move at 60-80 degrees per second 
about twice the normal rate of operation. 
This, then, considerably reduces the gust 
loads. It may be rightly argued that this 
will operate during normal manceuvres, so 
affecting the longitudinal stability, but we 
overcome this by switching the device out 
of action during low speeds when, in any 
The 


“bumpy ” 


case, the gusts would not be critical. 


same applies when flying in 
weather, or alternatively the device can be 
so modified as not to act under small gust 
loads. 

There is, however, a disadvantage with 
this method : the maximum magnitude of an 
asymmetrical gust—.e., one which affects 
one wing more than the other—will not be 
accurately recorded by the central pitch 
meter, and the gust will not be fully allev- 
iated. 


The second method is the “ skew-hinge ” 


type. This is the most obvious method of 
alleviation, but a very doubtful one. Each 
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Showing the pitch meter mounted in the nose of the “ Brabazon 1.”’ 


wing is hinged at an angle of about ten 
degrees to the fore and aft centre-line of the 
fuselage, with the axes intersecting towards 
the rear. On hitting the gust, the wings will 
pivot about their hinges and, by virtue of 
their angle to the centre-line, will decrease 
the incidence and hence the gust load, move- 
ment of the wing being restrained by springs. 
Although this method has the advantage of 
being satisfactory under either symmetrical 
or asymmetrical gusts, a disadvantage be- 
comes immediately apparent : complications 
set in as regards rolling behaviour. For 


example, imagine the consequences of raising 


Fig. 5: Armstrong Whitworth patent 






a Control column 

b Differential gearbox 

¢ Hydraulic-cum-spring damper unit to which power 
may be applied, thus enabling the ailerons to be 
used as additional flaps 

d,, d, Ailerons 


INTERCSCAVIA 


one aileron to increase the lift on a wing: a 
large proportion of this lift would be nullified 
by pivoting of the wing.» Or consider the 
required damping action for roll : again this 
would be reduced, particularly on high-speed 
aircraft. One answer may possibly be to 
have some locking device, whereby the wing 
can be locked in position during manceuvres 
or low speeds; but this only adds to the 
complications—and the designer has enough 
to contend with nowadays without adding 
any more. 

A further interesting device is that shown 
been 


in Fig. 5, which has designed by 


gust alleviator. 


Ailerons move upwards under direction of gust shown 
by arrow. Hydraulic unit is designed to check aileron on 
its return movement to prevent oscillation. 





POS 











Armstrong Whitworth for their four-engined 
A.W. 52 “ Apollo” turbo-prop airliner. As 
with the “ Brabazon 1,” the gust is alleviated 
by means of the ailerons moving to change 
the effective angle of incidence. In the case 
of an up-gust, symmetrical or asymmetrical, 
the ailerons—or aileron—move upwards, 
the action being transmitted to a damper 
unit by means of links. The plunger of the 
unit compresses a spring and restrains the 
return movement of the ailerons by means 
of a hydraulic fluid, thereby preventing them 
from oscillating after the gust has been 
passed. Worthy of notice is the installation 
of a differential gearbox which, despite the 
ailerons’ giving when subjected to gust 
forces, ensures continual direct lateral control. 
(The opposite movement of the two ailerons 
is thus brought about on much the same 
principle as that on which the two driving 
wheels of an automobile are made to turn 
in the same direction.) Finally, the two 
ailerons can also be dropped simultaneously, 
thereby supplementing the wing flaps, in 
which instance hydraulic fluid is sent into 
the damper unit’s cylinder. Fig. 6 reveals 
the extent to which the effect of gusts of 
varying force is alleviated at different flight 
speeds. 

The last method considered here is that 
Williams at the Joint 
1947 of the 


suggested by Dr. 
Aeronautical Conference in 
British Royal Aeronautical Society and the 
U.S. Institute of the Aeronautical Sciences. 
He uses the very cunning method of reducing 
the loads by allowing the wing to distort. 
His idiom seems to be “ the gust is trying to 
distort the wing, so let’s help it rather than 
fight against it!” It has two distinct advan- 
tages : it is just as effective in either asym- 
metrical or symmetrical gusts, and it is a 
function of air load, not incidence, so clas- 
sifying it as direct-acting. 

This method relies on the twist of a very 
flexible tip portion on the wing to operate 
a gust-alleviating flap which would run along 
the major portions of the wing. It is known 
that when torque is applied to an open 
section, such as a wing section, with a slit 
cut along it, there will be a differential longi- 
tudinal movement of the edges (see Fig. 7), 
and it is this principle that is utilised to 


operate the flap. 
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Fig. 6: Reducing the maximum gust accelera- 
tion ANmax bv means of the Armstrong Whitworth 
G.A. flaps at different sharp-edged gust velocities, 
versus flight speed V. 


Referring now to Fig. 8, we see a D-nose 
type of wing (which is essential for this type 
of device, as we need the bending strength 
and flexural axis well forward) with a shear 
web running along the whole span, and 
denoted by SS’ on the section. Now, moving 
inboard a distance of about three-quarters 
of the tip chord, we have a slit cut chord- 
wise from the shear web to the trailing edge ; 
immediately outboard of this is a stiff rib 
bounding the tip portion. Moving inboard 
another six inches or so, we have another 
similar slit, and another stiff rib bounding 
the inboard portion of the wing. The part 
that really matters is the portion between 
SB'C'S this 


and it is in 


slits 


the two 






Longitudinal 
movement 


Torque moment 
Fig. 7: Longitudinal movement of edges when 


torque is applied. 


a Slits 
b Stiff ribs 
c Aileron 


Fig. 8: Method with flexible wing tip portions 
twisting to operate a gust-alleviating flap. 
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portion that the whole structural character 
A false shear web 


of the wing is changed. 
is fitted at FF’, with a spanwise slit in it 
at P. Another slit is cut in the trailing edge 
at B’C’, and it is this combination of slits 
that renders the inter-split portion useless 
for resisting torque. We have, therefore, in 
effect, divided two torque-resistant portions 
of the wing by a portion with high torsional 
flexibility. The short span of this portion 
is such as to give only a relatively small 
twist, even though it is torsionally flexible ; 
this therefore precludes any possibility of 
the tip being easily twisted. 

Having now described the principle of the 
device, we will now see how it operates when 
the aircraft encounters an up-gust. The air 
load on the wing tip, acting at the quarter 
chord, causes a nose-down torque and a twist 
on the inter-slit portion which, by virtue of 
the phenomenon noted previo@sly, will cause 
a relative spanwise movement of the free 
edges at P. K is quite a simple matter to 
make this movement equal to about three 
inches for such accelerations as are accounted 
for in gusts, and we have only to connect 
this to the light alleviating flap, acting on 
the remainder of the wing, to reduce the 


effective angle of incidence. 


Conclusion 


After considering the above devices the 
designer will find himself faced by a multi- 
tude of problems, some aerodynamic, some 
mechanical, and all involving very accurate 
calculations before their installation. The 
accuracy is such that the device must be in 
full operation within a fraction of a second 
of hitting the gust. None of these problems 
are, however, insuperable, and it is fairly 
certain that in the none-too-distant future 
they will prove a necessity, not only from 
the standpoint of stress-relief, but also from 
that of passenger-comfort. It is well known 
that most passengers become ill in gusty 
conditions, and that is no more likely to be 


tolerated in aircraft than it would be in 


automobiles. “ Springing ” is therefore just 
as necessary in the air as it is on the roads, 
and can only be achieved by some form of 
simple gust alleviator which is so designed 


as to retain a fair degree of stability. 
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TELERAN for Air Navigation and Traffic Control 


The programme of the Radio Technical 
Commission for Aeronautics! aims at an 
extensively automatised air navigation and 
traffic control system for the United States, 
completely consolidating national defence as 
well as civil aviation requirements. Under- 
standably, such a system, which foresees an 
ingenious integration of almost all the 
technological means available, will be highly 
complex. Nevertheless, the R.T.C.A. pro- 
gramme makes fundamental considerations 
for a far-reaching simplification of various 
existing systems which, judiciously co- 
ordinated, could be combined into the new 
system ; 7.¢e., a simplification involving the 
integration of only their essential parts into 
this system. 

Such an all-weather system as that pro- 
jected, must above all make use of all the 
advantages provided by radar and television 

this in addition to the classical and the 
new, electronic methods of computation. 
These two techniques allow for the creation 
of a very comprehensive air navigation and 
traffic control system which, since it would 
be utilisable on the ground and in the air, 
would be suitable for complete automatisa- 
tion of ground-air, or air-ground, or both 
procedures. The R.T.C.A. programme unites 
the best navigational aids known, which, 
suitably modified, would be supplemented 
by other devices still to be perfected, in 
order to form one complete system. In this 
way it should be possible to attain a utilisa- 
tion factor of 95 per cent. with flying equip- 
ment and facilities—a_ point 
which is of interest to all Simul- 
taneously, numerous other, not completely 


aerodrome 
nations. 


satisfactory air traffic control systems will 
be eliminated. The programme involves a 
target system, to be reached in fifteen years, 
and an interim system which should be 
ready in five years. During the interim- 
system period it is expected that naviga- 
tional equipment will undergo considerable 
improvement. 

It is worth while examining this interim 
system, since it is of some interest to those 
countries outside the U.S.A. which cannot 
contemplate adopting the R.T.C.A. target 
system and would consequently maintain 


1 INTERAVIA, Review of World Aviation, Vol. III. No. 7, 
pp. 366-368. 
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the interim system over a relatively long 
period of time. Clearly, the plans would 
have to be drawn up in such a manner that 
aircraft having the same navigational equip- 
ment could continue to fly between regions 
fitted with the target system and others 
with only the interim system. 

In principle, aerodromes in interim-system 
areas will be fitted with the VHF omni-range 
(VOR),? ILS glide path, localiser, and 
marker beacons, distance-measuring equip- 
ment (DME), GCA radar approach system, 
and VHF automatic direction-finding equip- 
ment (ADF). Later on, the DME will be 
taken over integrally by the target system, 
whereas all other equipment (except for the 
ADF, which will also continue to be used) 
will be modified in some way, or else become 
redundant. The R.T.C.A. foresees the 
utilisation of television for the transmission 
and interpretation of radar displays. This 
idea also forms the basis of the air navigation 
and traffic control system developed by the 
Radio Corporation of America—Teleran (tele- 
vision-radar navigation). This 
installations of which are at present being 
tested by the U.S. Air Force, is of consider- 
able importance with respect to the future 
development of the R.T.C.A. interim system, 
notably in cases where adoption of the 


system, 


target system is not envisaged. 


The Teleran system 


The decision to initiate the development 
of an air navigation and traffic control 
system using a combination of television and 
radar, was taken after an exhaustive enquiry 
among pilots and traffic controllers at major 
U.S. airports. The tremendous augmentation 
of traffic both on and off the established 
airways is besetting the airway and airport 
control authorities with many new problems 
which present control systems will not be 
able to cope with some time in the future. 
The old systems held no promise of successful 
improvement, with the result that the 
problem had to be tackled at the roots. The 
aim was to simplify the equipment by 
integrating its parts into a well co-ordinated 
system. At the same time, an alleviation 


2 INTERAVIA, Review of World Aviation, Vol. III, No. 11 
pp. 626-628 and No. 12, pp. 683-688, 
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of the pilot’s and ground controller’s burdens 
was considered to be necessary. 

An outline of the features required of such 
a system yields the following picture : 


1. The system must permit flight operations 
under all weather conditions. 


~ 


”. Information for navigation, traffic con- 
trol, prevention, taking-off, 
landing and taxiing must be presented 
to the pilot in a simple, natural, thor- 
oughly understandable manner—a man- 
ner so obvious that little skill will be 
required for its use. 


collision 


3. The system should be capable of provid- 
ing supplementary information, such as 
weather data, for example. 

1. The traffic controllers along the airways 
and at the airports must be provided 
with accurate information as to the 
present and future positions of all air- 
craft, so that a smooth flow of traffic may 
be maintained. Efficient use of the air- 
space, emergency control, simplification 
of the controller’s work, and flexibility 
of routing must also be provided. 


5. Identification of individual aircraft by 
ground personnel should be automatic 
and practically instantaneous. 


6. In view of international language differ- 
ences and the presently overloaded state 
of communication facilities, the system 
should sharply reduce dependence on 
voice communications. 


‘. The system must be capable of expansion 
to meet the demands of continually 
increasing traffic density, and saturation 
in this respect must be as nearly non- 
existent as possible. 

8. It should be incapable of giving incorrect 

navigation information or should provide 

instant and positive indication of any 
failure in the system. 


9. When used for general navigation pur- 
poses, it should not require the constant 
attention of ground personnel. 


10. The system should allow the pilot to 
participate in traffic control, and provide 
him with sufficient data to avoid col- 
lisions. 
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11. It should be capable of extension to 
provide automatic flight and automatic 
requiring those 


landing for aircraft 


services. 


An examination of the techniques available 
for providing these required features reveals 
that radar alone will not enable the goal to 
be attained. 

Airborne radar is relatively heavy and 
bulky, and its operation calls for a high 
degree of skill and experience. Moreover, 
limitations on antenna size and shape make 
it difficult to produce highly accurate 
information. Even if these limitations were 
circumvented at the expense of payload and 
drag, thereby yielding high-definition pic- 
tures, the pilot would still have to be familiar 
with the terrain and routes. Finally, all data 
from airborne radar are available solely to 
the aircraft's crew, and therefore cannot be 
used by ground control personnel. 

Ground radar, although it can furnish 
sufficient definition and coverage, cannot 
provide the complete solution as the inform- 
ation it produces is not available to the pilot. 
Unless other means are resorted to, he has 
no collision-warning data, and in that 
respect is dependent on the ground station. 
For this reason, the assistance of television 
technique was sought, for it seemed that it 
must be able to fill this gap. 

Teleran uses a ground search radar which 
surveys the airspace within a certain range 
and displays its findings on a cathode-ray 
tube. A transparent map of the specific 
area is superimposed on this display, which 
































Fig. 1: Functional diagram of Teleran for 


n altitude levels 


A Radar transmitter 

Search radar antenna 

Radar transponder with altitude coder 

Radar receiver with altitude decoder 

Radar screens (PPI scopes) 

Transparent charts 

Television cameras (storage orthicon cameras) 
Television transmitter 

Television receiver 

Cockpit radar display 
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is viewed by a television camera and broad- 
cast by a television transmitter. This display 
is reproduced by the airborne television 
receiver and the pilot sees his aircraft, and 
also other aircraft in that area, as spots of 
light moving across the map. 

Meanwhile, a pilot is primarily interested 
in data on his immediate vicinity. Since a 
radar picture displaying the “echoes” of 
all the aircraft in the region would be above 
all confusing, the radar pictures are segreg- 
ated according to altitude. The television 
transmitter therefore provides separate pic- 
tures for each altitude level, containing only 
the essential data. The requisite separation 
of radar echoes is accomplished by not 
having the ordinary or “natural” pulses 
registered, but only those emitted by radar 
transponders. A transponder, which consists 
of a radar transmitter and receiver, emits 
one or more pulses for each radar pulse 
received from the ground (see Fig. 1). If, 
in reply to a ground pulse, the aircraft’s 
transponder emits two pulses separated by 
a time interval which depends on the air- 
craft’s altitude, a discriminator at the 
ground station can be made to sort out, 
automatically, the responses according to 
altitude and feed them to the appropriate 
display screens. The integration of the 
transponder into the system also enables a 
reply frequency different from that of the 
ground radar transmitter to be used, thereby 
eliminating any confusion between echoes 
from aircraft and from ground 
objects. At the same time, aircraft without 
transponders are immediately recognised as 


echoes 


such. 

The combination vadar maps can _ be 
produced in various manners. The simplest 
method is the one already mentioned, 
where a transparent map is placed between 
the radar screen and the television camera. 
On such a picture, which, for example, 
reproduces the altitude level between 10,000 
and 15,000 feet, all aircraft in that zone are 
luminous points, so-called 
Each pip, which 


displayed as 
“radar pips” (see Fig. 2). 
represents the receiving aircraft itself, is 
identified by a radial line passing through it. 
This enables the pilot to establish his own 
position on the picture quickly and un- 
ambiguously. Also shown on the picture 
are the flight altitude, wind direction and 
wind velocity. The television channel 
assigned to the specific area is given as a 
number to which the receiver must be 
timed by setting a selector switch accordingly. 
The arcs near the edge of the picture show 
the overlapping coverage of adjacent ground 
radar and television stations with their 
associated receiver tuning. The altitude 
level here is indicated by the number 6, to 
which the receiver may be tuned by setting 
the channel selector switch accordingly. 

It is proposed that the airspace up to 
30,000 feet be divided into altitude levels 
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Channel 


Fig. 2: Typical Teleran picture as received in 
an aircraft flying between 10,000 and 15,000 feet. 
The data in the large rectangle concern baro- 
metric setting, altitude, and communication 
frequencies for airways station A8 and airports 
Wl and XA. The large “8” in the centre 
(through which the aircraft's radial self-identifi- 
cation line passes) identifies the area covered by 
this Teleran station ; overlapping Teleran areas 
ave denoted by numbered arcs. The numbers in 
pentagons represent altitude layers; the central 
‘ 6” indicates that the picture is for 10,000-15,000 


feet; the “ 8s"" show where descending aircraft 
will enter the next lower altitude layer. The 
arrow shows the wind velocity to be 20 m.p.h. 


at 25 deg. 


roughly as follows : 
0-2,000 ft. 
2,000-4,000 ft. 


8,000-10,000 ft. 
10,000-15,000 ft. 
4,000-6,000 ft. 15,000-20,000 ft. 
6,000-8,000 ft. 20,000-30,000 ft. 
The altitude levels could, of course, be 
divided in other manners; but it is never- 
theless advisable to provide as many layers 
as possible where the dense traffic occurs. 
Layers should overlap each other by at 
least 500 feet, in order that a pilot ascending 
or descending will not suddenly lose his 
radar picture. For instance, an aircraft at 
an altitude of 1,700 feet will be displayed 
on both the 0-2,000 and 2,000-4,000 foot 
pictures. Each layer is assigned its own 
television channel, thus enabling a pilot to 
“peep into” any other layer and conse- 
quently reducing traffic hazards. 
Fig. 3: Schematic presentation of a complete 


Teleran installation for enroute navigation, 
airport and approach control. The full. line 


denotes the flight path (with holding stack). 


1 and 2 : Enroute radar and television stations (short 
dashes) 

3: Airport radar (long dashes) 

4: Approach radar (dot-dash) 
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Summing matters up, it has been seen that 
the basic system requires, on the ground, a 
ground search radar, ground selection equip- 
ment for separating transponder reply pulses 
according to altitude, several radar display 
screens, television cameras for picking up 
radar displays and the maps placed over 
them, and finally ¢elevision transmitters for 
sending the displays aloft. The airborne 
equipment consists of a (/elevision receiver 
and a radar transponder. Teleran can also 
be used for blind approaches and for airport 
traffic control when the requisite precision 
radars (see Fig. 3) are employed. 


Teleran for enroute navigation 


A typical picture received in an aircraft 
flying between 10,000 and 15,000 feet is 
shown in Fig. 2. At this altitude the topo- 
graphy of the ground is of little interest, so 
that only the major features are presented. 
Principally the airways, with their numbers 
and headings, are displayed. But other 
information, such as the frequency channels 
to be used, the wind data and the barometric 
correction, is also given. And this does not 
yet mean that all possibilities of intelligence 
transmission have been exhausted. All 
kinds of pertinent data can be received, as 
for instance traffic congestions, anticipated 
icing regions, etc. The pilot sees not only 
the position of all aircraft in his altitude 
zone, but also the direction in which they 
are flying. 

The radial sel/-identification line is obtained 
by televising a marker which rotates in 
phase with the ground radar antenna. This 
marker is normally invisible, and appears 
on the television screen only when the 
transponder is working. As the transponder 
works only when the radar is pointing at it, 
the radial line is compelled to pass through 
the proper pip. In this way, each pilot sees 
a different radial line which identifies his 
own aircraft. Suitable circuit means are 
provided to ensure that this line appears 
only in relation to the proper radar station, 
so that no confusion can result when the 
transponder is interrogated by two radars 
in overlapping regions. 

The pilot of an aircraft flying at lower 
altitudes is interested in data containing 
more topographical detail; he should also 
be given information on current approach 
paths and he requires more traffic control 
instructions (see Fig. 4). Between 2,000 
and 4,000 feet, for example, in the vicinity 
of Station 8, can be seen two aerodromes 
with the Teleran approach control zones, 
Nos. 4 and 6, shown as dashed circles. 
The picture shows where the airways have 
to be left when these areas are approached, 
and the let-down paths into the areas. If 
the approach instructions have to be modified 
because of wind conditions, this is done by 
simply inserting another transparent chart. 
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In the same way, any other data may be 
added, or erased, whenever the need arises. 
The display shown in Fig. 4, for instance, 
contains terrain information in the form of 
contour lines for 2,000 feet. 


Airport approach 


Teleran is ideally suited to the control of 
trafic approaching or departing from an 
airport (including landing and take-off oper- 
ations). For this purpose the radar range 
may be greatly reduced, as the airport 
surveillance need not extend beyond the 
distance necessary for guiding aircraft into 
the final approach pattern—thus not beyond 
20 miles. Such an airport control zone is 
depicted in Fig. 5. 

As in the case of airway traffic control, 
the airport controller is provided with enough 
information and _ flexible communication 
means to control traffic adequately. If, for 
example, he sees that two aircraft would 
arrive at the airport simultaneously, he can 
establish a holding course for one of them 
simply by drawing a line on the transparent 
chart. Traffic instructions can be issued 
much more rapidly, and with less chance of 
misinterpretation, by means of a television 
picture than by voice communication. This 
picture allows for simultaneous transmission 
of all data of interest to the pilot, such as 
wind strength, ceiling, visibility, and run- 
ways to be used, for which individual tele- 
phonic communications with each aircraft 
are otherwise necessary. 

There are three ways of sending special 
messages to individual aircraft. The aircraft 
can be called via its assigned telephony 
channel ; or it receives a message over the 
television channel, in which case its own 
pip is specially signalled to indicate it as 
“ addressee.” The third method is via the 
“ Command ” function, and is used primarily 


in cases of emergency. For this operation, 


Fig. 4: Typical Teleran picture as received in 
an aircraft flying between 2,000 and 4,000 feet. 
The Teleran approach control zones for airports 
WI and XA are shown in dashed circles, the 
arrows denoting the let-down paths into those 
areas. Contour lines are shown for 2,000 feet. 
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Fig. 5: Typical approach zone Teleran picture. 
The approach paths and holding courses ari 
indicated for airport XA. They can be enlarged 
ov displaced, if required; and other data can 
easily be conveyed by the same picture. 


the ground equipment consists of a narrow- 
beam radar, a coder and a decoder. The 
very narrow radar beam is aimed at the 
aircraft due to be “ commanded,” which 
means that control is now limited to this 
aircraft. The controller may then obtain 
its identity by pushing a button causing the 
command interrogation to be coded so that 
this aircraft replies automatically with an 
identification signal. 
have the aircraft execute one of several 


It is also possible to 
manceuvres by similar coding methods, 
which show in the cockpit*as coloured lights 
or illumination behind small windows on 
which are printed the manceuvre to be 
performed. This “Command” feature will 
prove useful in routine traffic surveillance ; 
as each aircraft reaches the overlap region 
of the next station ahead, it can be inter- 
rogated, identified, and accounted for in the 
traffic pattern. 

Airway and airport traffic controls can 
be co-ordinated by the use of relay links 
between the respective controllers, giving 
advance notice of possible irregularities. 
In this way sufficient margin is provided for 
the establishment of a fixed flight plan. 
Should the number of approaching aircraft 
exceed the handling capacities of an airport, 
the airway traffic controller can direct air- 
craft quickly and safely to other airports 
by drawing temporary courses on the chart. 


Landing bv Teleran 


In the final phase of the approach, the 
Teleran picture is reduced to a diagrammatic 
presentation of the aerodrome, as shown in 
Fig. 6, whereby a vertical line representing 
an extension of the runway to be used, tells 
the pilot when he is on course, and mileage 
marks along the line indicate the distance 
to the airport. The picture furthermore 
contains accurate data on wind direction 
and velocity. The parallel lines, representing 


209 





























the aircraft’s heading, refer to the directional 
gyro. In a crosswind they help the correct 
heading to be established during descent 
and allow a direct check of the amount of 
correction to make at the moment of touch- 
down. This is important because the amount 
of crosswind usually varies during the let 
down procedure. 

A horizontal line shows the aircraft’s 
position in relation to the glide path. If it 
is exactly on the glide path the horizontal 
line passes through the pip; if it is too 
high, the line passes below the pip; and 
above it when the aircraft is too low. 

A landing radar, corresponding to the 
precision radar of a GCA installation, can 
be used for producing these data—without 
the need for operating personnel. Rather, 
all radar data are transmitted to the control 
tower. Where aircraft not having a Teleran 
receiver are concerned, the installation can 
be used for “ talk-down ” approaches, similar 
to GCA. 

Automatic landings will in all likelihood 
become a requirement of any complete air 
navigation system. Provision has therefore 
been made for them by adding a relatively 
simple modification kit to the Teleran 
equipment. 


Teleran jor automatic flight 


The data needed for automatic flight 

range and azimuth of the aircraft from 
the station—are fed, together with the 
coordinates of the destination with respect 
to the station, to a computer whose output 
goes to the automatic pilot. 


Fig. 6: Picture received during final approach. 
Position relative to proper let-down path and the 
distance to airport are shown continuously. The 
pilot can also see aircraft ahead of and behind him. 
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In Teleran, azimuth information is obtained 
by transmitting an omni-directional pulse 
from the television transmitter at the 
instant the radar antenna is pointing north. 
Azimuth is measured by electronically count- 
ing in the aircraft the time interval between 
reception of the north pulse on the television 
channel and that of the direct interrogation 
pulse from the radar beam. The azimuth 
information so obtained supplements that 
obtained directly from the television picture, 
but is in more usable form for automatic 
flight and can be put on an azimuth meter, 
if desired. 

Distance information is obtained by using 
the aircraft’s transponder as an interrogator 
a short time after it replies to the ground 
station. The interrogating pulses are received 
on the ground and sent back on the television 
channel. This affords a measure of distance 
to the station, whereby the basis of the 
evaluation is an automatic counting of the 
pulses. 


Weather information 


An additional advantage of Teleran is 
that it allows for unrestricted transmission 
of weather maps. Thus, for instance, weather 
information on the various regions through 
which an aircraft has to fly, can be trans- 
mitted according to a time scheduling 
arrangement. Such televised weather maps 
containing Advance information can eliminate 
dangerous airport congestion due to rapid 
changes of weather, for example. Fig. 7 
shows a typical weather map transmitted 
over channel 9 ; the aircraft is in the zone of 
station 5. 


Fig. 7: Typical weather map, constantly available 
to pilot by switching to weather channel. The 
area covered includes several Teleran zones, thus 
providing advance information. 
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Fig. 8: Block diagram of airborne equipment for 
Teleran. 

1 Transponder with altitude coding 

2 Television receiver 

3 Picture tube 

4 Stabilised gyro compass 

5 Heading indicator 


Airborne equipment 


The airborne television receiver is extre- 
mely easy to manipulate ; apart from the 
station selector and channel selector, there 
is only the brightness control to be operated. 
Other controls need to be set only at long 
intervals, and then only during pre-flight 
check. The corresponding regulating buttons 
are consequently mounted on a_ covered 
counter-sunk panel at the bottom of the 
receiver. The block diagram, shown in 
Fig. 8, covers every item of airborne equip- 
ment. 

Although Teleran systems are already 
being tested in the U.S.A., little information 
is available as regards technical details. 
The foregoing description has therefore been 
limited to an explanation of the essential 
principles. As has been seen, Teleran is 
complex ; but it will have to be developed 
still further in order to provide a complete 
all-round navigation system—notably with 
respect to the fully automatic air navigation 
and traffic control system projected by the 
R.T.C.A. 

5h. 
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BY SCHOLER BANGS, LOS ANGELES 


The peaks of the California Sierra are young 
as mountains go, and they rise in angry multi- 
tude at the southern end of the range—almost 
as if in violent, challenging protection of 
14,495-foot Mount Whitney, the bleak and 
ungainly “king” of them all. 

The thirteen-thousand-foot wall of sharp 
spikes they form is too new, in aeons, to have 
assumed a mellowed grandeur, and they land- 
mark dramatically the contrasts of the Western 
United States. 

Below their slope on the Pacific Ocean side 
lies the tremendously fertile San Joaquin 
Valley, basking in a true Mediterranean climate. 
East are stark desert lands—the Mojave Desert 
and Death Valley. And further east, beyond 
the red gash the Colorado River has cut into 
the cactus-bearded land, rises the slope of the 
Rocky Mountains, with the city of Denver 
lying just over the 13,000-foot Continental 
Divide, where starts the slope that flows down 
into the interminably vast, flat basin of the 
prairie states. 

These southern Sierra peaks dramatise a 
region Nature has prepared generously for 
man’s adventurings ; a land of exciting con- 
quest and failure. It is still only slightly 
scarred by the rude intrusions of civilisation, 
and holds the bleached bones of those who 
did not have quite the reach for victory, or 
whose luck ran out; skeletal relics of the 
pioneers, the miners, the ranchers, the seekers 
after water. In the Sierra, under snow and ice, 
are the bodies of airmen waiting to be found, 
and on the deserts and badlands are unrecog- 
nisable remnants of wrecked planes in which 
pilots of the early air mail died. 

Where civilisation has gained a foothold 
will be found little mountain communities 
such as Bishop, a third of the way up the 
scraggly eastern slope, and the people of 
Bishop are like mountain people everywhere. 
They are friendly enough, but reserved, and 
little inclined towards the excitement which 
infuses lowland urbanites when confronted by 
the spectacular. 

Tell a Bishop man that his town is likely to 
become the take-off point for the highest and 
longest motorless flights ever made by man, 
and his probable reply will be a polite ‘So ?” 

Tell him one of his own townspeople may 
try to reach 60,000 feet in a pressure-cabin 
sailplane ; that a 23-year-old youth from the 
California Institute of Technology may span 
two mountain ranges and a desert to land a 
full thousand miles away from Bishop after 
a wild 300 miles per hour motorless ride. 
He'll confess that he had wondered why a 
handful of pilots during the past year had been 
driving the three hundred miles from Los 
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PAUL MacCREADY IN HIS “ORLIK” SAILPLANE over California's southern Sierra range. where peaks average 
13.000 feet in altitude. 


IN TOW OVER THE TOWN OF BISHOP, California, with Sierra peaks in the background. 
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Angeles to mess around the mountains with 
gliders. 

The mountain men are inured to seeing 
sailplanes towed aloft from Bishop’s wartime 
airport behind a rackety BT-13 trainer ; cut 
loose, and then vanish into the sky among 
and above the angry peaks overhanging the 
town. 

They figure it is the pilot’s own neck, and 
he’ll probably show up in a week or so and 
tell where he has been. 

Paul B. MacCready, Jr., the Caltech youth, 
disappeared in that fashion on the afternoon 
of December 31st, and rather surprised every- 
one by coming back to the Bishop airport 
just before dusk with a story of having soared, 
in a sky clear and devoid of thunderheads, 
to 29,500 feet. 

The next day John Robinson of Arcadia, 
near Los Angeles, a machinist by profession, 
trapped by gathering darkness and a sudden 
low overcast, came spinning down from 
20,000 feet, like a gnat that had died in flight, 
and managed to find a hole and land beside 
the hangars of the U.S. Air Force’s Muroc 
Dry Lake experimental flight base on Mojave 
Desert, a hundred miles from Bishop. When 
he got back he said cautiously that he thought 
he had been up to 33,300 feet. Calibration 
of his barographs showed that he had been 
modest by 200 feet, and actually had gained 
the U.S. record height of 33,500 feet. 

What the exasperatingly casual news stories 
from Bishop had failed to give was an explana- 
tion of how these record-grasping flights had 
been accomplished on the lee side of the 
Sierra range, removed from the strong, rising 
slope currents born of the eastward sweep of 
the winter air mass rushing in from the Pacific. 
There could have been no thermals where 
they flew. Weather conditions gave no indica- 
tion of thunderheads such as that in which a 
soaring pilot in Sweden gained 27,000 feet not 


long ago. Flights such as those reported by 
MacCready and Robinson were logically 
impossible. ' 


News stories from Bishop also forgot to 
mention that these soarers happened to be the 
“ace” sailplane pilots of the United States : 


‘STRATOSPHERE SOARING PREPARATIONS AT HOME. MacCready, holding one of 
his recording barographs, is surrounded by part of the special equipment he has to 


carry with him. 
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UNITED STATES SOARING ACES Paul B. MacCready, Jr., 
left ; John Robinson, centre ; and Ray Parker, right. 


Robinson the three-times U.S. National Soar- 
ing Champion of 1940, ’41 and 46, and 
MacCready the 1948 winner of the U.S. 
championship meet at Elmira, New York. 
They hardly would be lying, relating their 
Bishop flights ! 

Curious, I found the young MacCready 
engagingly frank, a willing talker, when I 
located him in his gear-cluttered room in the 
home of Glenn Bowlus, brother of glider- 
builder Hawley Bowlus, at San Marino, not 
far from the Caltech campus. 

“No,” he said, ‘‘we really did it, making use 
of conditions which altitude hunters seem to 
have missed or failed to appreciate.” 

MacCready will not go so far as to say that 
the tightly-knit little Bishop soaring group, 
in which Bob Symons of Bishop, the one now 
building a pressure-cabin sailplane, is a mem- 
ber, have “‘discovered” a new way to soar to 
altitudes never before reached by man or 
bird. 

They simply have developed, and are prov- 
ing, theories suggested a decade ago in Ger- 
many during studies of the strange lenticular 
(lens-shaped) clouds which appear unexpec- 
tedly at tremendous heights above the lee 
slopes of mountains on days of high winds. * 


* See INTERAVIA, Review of World Aviation, Vol. 
IV, No. 1, pp. 33-34: “ What Performance is Attainable 
in Soaring Flight” by Joachim Kuettner, D. Sc. 
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Actually, they have discovered things, too ; 
and the fact that at the age of 23 he is pro- 
gressing towards his Ph. D. in aeronautics at 
Caltech lends credence to what Robinson says 
has been found at Bishop : 

“Conventional record soaring, and everyday 
gliding just for the fun of it, has been done on 
the windward sides of hills, using the rising 
slope currents to gain initial altitude and then 
pursuing thermals and thunderheads for dis- 
tance flight and climbs to high altitude. 

“Until recently, few have sought to refute 
the theory that winds rising over a mountain 
would pour down over the lee contour and 
produce there nothing but down-currents and 
turbulence. 

“However, we have found at Bishop that 
the lee slope is likely to produce the most 
marvellous ‘elevator’ a soaring pilot could 
dream of finding. You just climb aboard and 
find yourself going up, in clear air, at a rising 
speed of some 2,000 feet a minute ; and the 
chances are that you'll keep on going until 
your lift finally dissipates in a high lenticular 
cloud you originally spotted as the signpost 
for the rising air. You may wind up, as 
Johnny did on a day that was far from ideal, 
well above 30,000 feet. 

“We've estimated lenticulars at altitudes of 
45,000 feet and higher, and believe we can 
get there ; and there is strong evidence, from 
Sharp breaks that have been observed in the 
luminous trails of meteors, that many of these 
lee-side columns of rising air continue strongly 
upward to as high as 65,000 feet. 

**Exactly why this rising column exists where 
it has no business to be, is still open to debate, 
but our flights at Bishop support a theory 
that appears to be quite sound. 

“On good lenticular soaring days we have 
noted that east of the range and above it 
turbulent ‘roll’ clouds appear to be spinning 
in the eye of a massive horizontal vortex. The 
circular-moving air mass seems to sweep 
down, some distance from the slope, and then 
retuin and move up the slope to meet air 
spilling over the crest of the range. The result 
is an upward column of ait having a tempera- 
ture lapse rate somewhat less than the lapse 


TWENTY-THREE YEAR OLD PAUL B. MacCREADY, JR., California Institute of Tech- 
nology student and U.S. champion soarer, has reached 29,500 feet and hopes to gain 
the 45,000 feet for which he is setting his oxygen valve. 
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rate of adjacent stable air ; and it just keeps on 
going up until it meets a condition suited to 
the forming of a lenticular cloud. Often a 
secondary rising air condition is created above 
a lenticular, and we find a layer-cake series of 
lenticular clouds. 

“Here, at the level of the lenticular cloud, 
the stable air-flow eastward, in the case of the 
Bishop area, begins an undulant wave-like 
travel that is tantalising. There is every reason 
to believe that in a ‘wave’ strata one might 
soar exceptionally long distances, gaining lift 
from wave to wave and maintaining altitude 
as long as the waves persist.” 

In theory, at least, the Bishop experiments 
throw the door wide open to soaring pilots 
the world over, and invite a fascinating race 
toward records that will reduce to insignifi- 
cance all existing distance and altitude per- 
formances. Presumably all one needs to find 
is a good mountain range impeding a steady- 
flowing air mass, and meteorological condi- 
tions producing classic roll clouds and tempe- 
rature differentials between the stable air and 
rising air. 

Fortunately, however, for all the Sunday 
soarers who might be tempted to ‘climb 
aboard the elevator,” discouraging problems 
are involved. I say “fortunately” out of 
consideration of the lives of those tempted. 

The immediate problem of successful lenti- 
cular soaring appears to be that of time and 
place. Bishop is an ideal location in the United 
States because of its highway accessibility. 
Interconnecting roads for hundreds of miles 
about enable the downed pilot to be restored 
within reasonable time and with minimum 
damage to the arms of his loved one. But even 
at Bishop time is a factor, and it is only from 
December through March that good winds 
from the west can be expected to produce 
lenticular soaring conditions. 

The secondary, but more important, pro- 
blem is one of survival in flight. 

You don’t just pop into your cockpit and 
gaily hum love lyrics to the girl you left 
behind you as you are borne up, and up, and 
up. 
MacCready winces at the thought of a 
casual approach towards the beauteous lenti- 
cular. 

Here is how he prepared for his 29,500-foot 
flight, which he considers to be merely a 
“training” cruise for an ambitious venture 
which he probably will have attempted by the 
time you read this : 

Using his Polish “Orlik” sailplane, now 
ten years old, in which he captured the U.S. 
National championship, he began a painstaking 
series of low-altitude experimental flights, 
testing the “‘lee side” phenomena revealed by 
Symonds, flying a P-38, and other aeroplane 
pilots. 

Gradually working up in flights to 20,000 
feet and higher, Paul made ready for the high- 
flight attempt of last December. 

Into the cockpit of his “Orlik” went some 
60 Ibs. of oxygen and radio equipment and 
non-standard instruments. His instrument 
panel became crowded with an altimeter, 
airspeed indicator, two electric turn-and-bank 
indicators, variometer, rate-of-climb indicator, 
45-deg. magnetic compass, accelerometer, and 
outer air temperature gauge. Eight ounces of 
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Note the sharply defined 
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A TRUE LAYER-CAKE FORMATION OF LENTICULAR CLOUDS over the Sierra peaks. 
edges, which hang at an altitude of close to 40,000 feet. 


A FOUR-LAYER FORMATION OF LENTICULAR CLOUDS, a high-altitude target for MacCready’s ‘‘Orlik.” 























MacCREADY’S “ORLIK” was built by a Polish designer as one of two prototypes for the Olympics Sailplane International Design Competition held in 1939 in Kome. The 


“Orlik”’ took second place. Bought privately after the competition, it was used by the U.S. Air Force for glider training during World War II. 


Bought privately again 


at a war surplus auction, it was finally purchased by MacCready. Span is 49.5 ft., aspect ratio 14.7, wing loading 39. lbs./sq.ft.. sinking speed 2.3 ft./sec., maximum permissible 


cruising speed 120 m.p.h., and stalling speed 37 m.p.h. 


fiberglas wool proved sufficient to line the 
cockpit and help to retain within the cabin 
his own body warmth. In the oven of a friendly 
baker he fashioned a new Lucite canopy, to 
fit loosely into metal borders for easy con- 
traction as cold increased with altitude; a 
tightly fitted Lucite canopy having crazed on 
a previous flight until a small triangular seg- 
ment actually broke loose at a sub-zero 
altitude. 

Friends at Lockheed Aircraft Corp. let him 
make a series of “flights” to 40,000 ft. to test 
his oxygen valves and his own physical reac- 
tion to altitude. A faulty valve was thus disco- 
vered and replaced; and Paul learned his 
personal ability to accept and endure the pain 
of high-altitude nitrogen “bends” without 
becoming panicky. 

Another friend took him aloft in his aero- 
plane to make a parachute bail-out, his first, 
“so I’d know how to get out of the cockpit in 
a hurry if I ever have to, and also have some 
idea of how to land without ploughing a field 
with my face as I did in my test jump.” 


The constant threat of oxygen equipment 
failure, and painless but swift death from 
anoxia, is the high-altitude soaret’s chief 
concern, and accounts for MacCready’s pain- 
staking and constant checking of his oxygen 
supply system. 

“Even when everything seems to be working 
all right, I make it a habit to remove one glove 
above 20,000 feet and fly with my fingers 
exposed in holes cut in my mittens. I watch 
my fingernails constantly. They’re the quickest 
index of theatening anoxia, and in a matter 
of seconds will begin to turn blue if I develop 
oxygen want.” 

MacCready views as a serious hazard the 
unwillingness of some pilots to make more 
than slipshod preparations for their flights, 
and their tendency towards “laziness” in 
taking the time for intensive ground training 
in’ the use of their oxygen equipment. He 
cites a woman soaring pilot at Bishop who 
allowed herself unwittingly to be carried on 
the “elevator” to above 20,000 feet without 
oxygen equipment. He says that she knew 


ASPIRANT PROFESSOR MacCREADY gives author Scholer Bangs a private lesson on lenticular clouds and ‘‘wave”™ 
soaring flight. He is showing the turbulence caused on the lee side by air flowing over the top of the Sierra, and the 
resultant up-current which leads to the lenticular cloud formation at high altitude. 
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the trick of watching her fingernails, and 
noted them turning blue. But she had not 
taken the trouble to train for such an emer- 
gency to the point where escape procedure 
would be a natural reflex. With stupor increas- 
ing, she merely sat looking at the blue of her 
nails, and lived only because her sailplane 
happened to slide off the “elevator” and into 
a descending air column. 

What is it like up there, among the lenti- 
culars ? 

On his 29,500-foot flight the ‘“Orlik’s” 
canopy frosted completely at 15,000, and for 
the rest of the trip Paul was compelled to 
scrape clear spaces for occasional glimpses of 
the peaks, the sun, the horizon, and the clouds. 
Low altitude turbulence had given him bumps 
of as great as 5 1/,-g. intensity, but above 
14,000 the air was surprisingly smooth. 

Above 25,000 the cold, which may go to as 
far as minus 60 deg. Fahrenheit, really asserts 
itself, and the sailplane begins an endless 
creaking and snapping of contracting wood 
and metal joints. 

When I talked with him, two weeks after 
his flight, a toe on one foot was still numb 
from frostbite, although he had worn heavy, 
fleece-lined flying boots, and he told me: 

“One of the most surprising things was 
that my feet could become so cold while I was 
warm and comfortable from the waist up. 
My thermometers showed that around my 
head I was enjoying a sun-radiation temperatur: 
of 65 degrees Fahrenheit while my feet, on the 
floor of the cabin, were in a temperature of 
minus 40... a temperature differential of 105 
degrees in the space of less than three feet !”’ 

Obviously, MacCready is a soaring enthus- 
iast of the first water, but it is like pulling 
teeth to get from him any dramatic remem- 
brance of his high flights. 

His chief interest in a particular flight seems 
to be scientific, with attention closely devoted 
to every detail of his sailplane’s performance 
and the changes in air conditions as he climbs 
and explores his clouds. 

He has a feeling of intimate attachment 
to those clouds, and told me, ‘“They’re the 
only living thing you have with you up there 
in a very unfriendly world. I very quickly 
develop a feeling that every cloud I contact 
is a ‘friend,’ and that even though I may leave 
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it to fly off thirty miles or more on an explo- 
ration trip, I always—or nearly always—can 
count upon finding the cloud waiting for me 
if 1 come back.” 

Too, he enjoys night flying, and is excited 
over the prospect of attempting record lenticular 
flying after dark. Lift conditions, he says, per- 
sist continuously through the night, as well as 
during the day, as long as the initiating air mass 
flow continues over the range above Bishop. 

A major problem with which he, or any 
other high-altitude pilot, is confronted is that 
of allowing ample time, from the standpoint 
of oxygen supply, to get down after reaching 
maximum height. 

He is convinced that under some conditions 
the lift beneath lenticulars and in the troughs 
of the air mass ‘‘waves” at high altitude may 
be so great that normal descent, nosing down 
yet holding speed within safety limits of the 
structure, will be impossible, and that a 
spinning descent will be the only solution 
short of bailing out and free-falling to 15,000 
feet, where a parachute can be opened safely. 

Robinson was confronted by such a situation 
when concluding his 33,500-foot flight, and 
once he spotted a hole in the desert overcast he 
began a spin in his “‘Zanonia” glider which 
dropped him from 20,000 feet to 10,000. 
There he levelled off briefly for orientation, 
and began two succeeding spin sequences which 
lowered him to 3,000 feet in short order. 

The utter amazement of the Muroc soldier 
who was hailed in the darkness by Robinson, 
and that of the air base officers, can well be 
imagined. At Muroc, guards are posted in 
every corner, to fend off the curious who 
might be spies. An aeroplane landing would 
be spotted immediately, by night or day. Yet 
here was an uninvited “guest,” void of creden- 
tials or security pass, who had dropped from 
the night sky with scarcely a whisper and 
unobserved, into the ultra-secret nest of 
fledgling supersonic rocket planes ! 

Back to the matter of getting down in a 
hurry... 

Spinning down for a quick descent when 
your oxygen is running low, as Robinson did 


over Muroc, is all very well. But, before you 
go up it is well to know for certain whether 
your plane will spin. 

MacCready told me that, while he considers 
his ‘‘Orlik” to be an ideal soarer, he destroyed 
its spin characteristics in preparing for the 
29,500-foot flight. It had become so nose- 
heavy from added instrumentation that it 
would only do a tight, nearly vertical, spiral 
at increasingly dangerous speed. He said 
that for future flights he will have to shift 
some of his equipment, possibly batteries, 
into the tail area to restore spinability. 

The young near-professor cautioned, too, 
against accepting the experience of extreme 
smoothness at high altitudes as an indication 
of comfort in high soaring. Robinson, on his 
trip, found the going extremely rough, and 
turbulence such that at times his “Zanonia” 
was standing on its tail and at others pointing 
vertically down. Had he not been wearing a 
heavy crash helmet he might not have survived 
one bump in which, despite his lap belt, he 
struck the top of his cabin canopy so hard the 
Lucite was cracked. 

All about us in his room, as we talked, was 
the litter of a pilot preparing for more than a 
routine pleasure hop. Heavy flying clothes, 
boxes filled with a jumble of electric batteries 
and mechanic’s tools, barographs, oxygen 
tanks and masks, tiny oxygen “bail-out” 
bottles to strap to one’s leg, dismounted 
instruments, parts of tiny radio transmitters 
and receiving sets under construction. 

“It appears that you’re getting ready for 
a date with a cloud,” I said. 

MacCready was thoughtful for a moment, 
and then replied : 

“It is a little bit more than that. 

“‘My friends know that I am getting ready 
to try for 40,000 feet... maybe 45,000. 

“But, you are the first to know what really 
is in the back of my mind. 

“I want to make a night take-off and, as 
quickly as I can, get up to 40,000, or higher, 
for an international altitude record, 

“Then I will head eastward, and test out 
my ‘wave’ soaring theory. 


WEARING HIS PRESSURE OXYGEN MASK, MacCready is ready for a high flight in his ‘Orlik” sailplane. 
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“If I am very fortunate, I should find the 
waves extending clear across the desert and over 
the Rocky Mountains, and should be over 
Denver with very little loss of altitude by 
sunrise. 

“Should I find a lenticular condition there, 
I will get all the altitude I can stand, and head 
east towards the prairie lands until I run out 
of lift. 

“At the altitude I will have, and very 
likely a 100-m.p.h. wind on my tail, I should 
show a ground speed of 300 miles an hour 
in moving from one lift zone to another, and 
the eight hours of oxygen I will carry should 
be ample in setting a distance record of goo to 
1,000 miles, or better.” 

How soon ? 

Paul was spending every moment he could 
spare from his work at Caltech in the assembly 
of equipment he will take, and when I last 
talked with him he thought he might be ready 
to go in February or early March. 

It is quite probable that by ‘the time you 
read this report he will have made his attempt 
and succeeded—or failed. 

Some cold, clear night when the Sierra 
gnashes its frosty peaks at the glitter of stars 
swarming the black sky above Bishop, the 
call will come 

The “Orlik” will be waiting in a hangar, 
packed almost solid with the necessities of a 
long, lonely flight over vast and uninhabited 
regions of desert and mountains A survival 
kit of caffein tablets, “K” rations, matches, 
winter flying clothes, a Very pistol and 
parachute flares for night landing, and a signal 
mirror will all be included. 

Space alone will dictate the quantity of 
equipment he will carry against the possibility 
of finding himself down in a region where 
rescue will be a matter of days and even weeks. 
Weight does not concern Paul, for he says 
that, heavily-loaded, his “‘Orlik” will maintain 
its glide ratio, but with a higher forward speed. 

Bishop’s townsfolk will be slepping when 
Paul takes off, and may toss fitfully for the 
moments that the tow plane is roaring over 
their housetops. 

A little later—it will not take long—the tow 
plane pilot will feel it. He'll be up around 
10,000 when it happens. A slight nudge, a 
sudden sense of release. The moment to dive 
slightly, circle for a quick glimpse of the tiny 
“Orlik,” and blink the wing lights, red and 
green, in a “God be with you !” 

MacCready, his hand still on the release 
lever, will see the thin, white streak of the 
three hundred feet of nylon tow rope dart 
ahead, lashing like a snake. 

He probably will give an unseen wave of 
hand to the blinking lights. 

On the ground a member of his crew, 
hunched over a map, will sit in an automobile 
listening on the 10-metre band of a shortwave 
tadio set for MacCready’s voice, and a guess 
of the roads he should drive in surface pursuit. 

High overhead, the young soaring pilot will 
be alone with the green fire of his instruments, 
the dazzling glow of the white and austere 
Sierra peaks, the myriad stars ; in his ears the 
chatter of radio amateurs and the hiss and 
clack of the precious oxygen valve. 

Ahead, if all goes well, adventure will 
invite his nocturnal courting. 
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BY WILLIAM GREEN, LONDON 


| the world only those settlements that international trade can 
reach with heavy goods have attained more than local or military significance ; 
for wherever machines, fuels and foodstuffs cannot be brought, commerce is 
restricted to narrow boundaries. In areas lacking railroads and highways, 
primarily the places adjacent to waterways have developed ; in locations which 
ships cannot reach via seas, lakes or rivers, the level of commerce is dictated 
by the efficiency of the camel-driven caravan. 

Meanwhile, it happens in an emergency that technicians and spare parts 
have to be brought, within few hours’ travelling, to machines ; administrative 
personnel to outlying trading posts, doctors to distant factories. The aircraft 
is faced with the job of supplementing transport by land and sea in instances 
where ships, trains and motor cars are not fast enough. 

Landplane or seaplane? Between water and virgin forest, between Fjord 
and Fijall, there is not always sufficient room—or money—to build a runway 
for the inherently more economical landplane. Hence, the businessman will 
choose the flying-boat or, still better, the amphibian. 


In the air... 





« on land... 





+. and on water. 













Such considerations have led Short Brothers ¢» Harland Ltd. to shoulder 
the risk of developing a small commercial amphibian. The risk? One should 
not underestimate the difficulties confronting the designers. It is an almost 
insolvable problem to meet, with a twin-engined amphibian, all the performance 
standards at present demanded of commercial aircraft, at the same time keeping 
wing dimensions and power output within reasonable limits, and finally endowing 
the aircraft with payload and range characteristics befitting its operational 
purpose. Despite all this, Shorts undertook to develop such an aircraft on 
their own initiative and with their own money, without the certainty of a Govern- 
ment contract. Long experience and ingenious compromise have enabled them 
to reach the goal successfully : the result is the “Sealand,’’ described below, 
which started flight tests a year ago. A short time ago British West Indian 
Airways ordered three “Sealands’’ to fill in the gaps in their inter-island 
services from Trinidad, Jamaica, to the other islands, many of which have no 
runways. The type will therefore be able to earn its salt in all of the three 
elements for which it has been developed. The Fditor. 


‘ 


Almost since the earliest days of flying the name of Short Brothers 
has been associated with marine aircraft. Prior to the first World War, 
Short seaplanes were already making history and have continued to 
do so up to the present day. After an interval of several decades, during 
which time accent was placed on the development of larger aircraft, 
Shorts are again building a small marine type, the five-to-eight-seater 
“Sealand” amphibian, which shows every sign of continuing this 
company’s line of notable aircraft. 

Basically, the “Sealand” is a twin-engined all-metal amphibian 
designed for charter or feeder-line services and for the private owner. 
The designer, Mr. C.P.T. Lipscombe, and his team have endeavoured 
to produce an aircraft providing a balance between high performance 
and a good payload, and this desirable feature has been attained by 
careful design of the hull contours, providing a small but internally 
commodious aircraft which combines versatility with beauty of line. 
For charter services specialising in freight transportation, it may be 
fitted out for the carriage of freight only, or for a combination of freight 
and passengers. A rear entrance hatch has been designed with the 
handling of bulky packages or stretcher cases in mind, and stowages 
for either have been incorporated. Although the “Sealand” is primarily 
designed for amphibious operations, the undercarriage is easily remov- 
able, if it is decided to operate from water only, resulting in a weight- 
saving of 624 lbs. The “Sealand,” if supplied initially as a flying-boat 
—that is, without any undercarriage structure within the hull—has an 
increase in payload of 1,000 lbs. when operating with full tanks. Thus, 
it can be seen that the “‘Sealand”’ is essentially a utility aircraft especially 
suited to operations in countries which feature difficult terrains. 

The first prototype “Sealand” is powered with two de Havilland 
330-H.P. “Gipsy Queen 70” engines, as will be some production 
machines, whereas the ‘Sealand Mark 2” will be fitted with two 
Alvis “Leonides” L.E.4M engines of 505 H.P. each, and a prototype 
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View through the cabin towards the cockpit. There is room for five passenger-seats (three in front and two behind) 
For freight transport purposes, long and unwieldly goods (machine 


and a toilet, or up to eight seats without toilet. 


shafts, pipes, rolled sheeting, ete.) can be stowed relatively easily. 


SPECIFICATIONS 





Dimensions : Range : 

Hull: Overall length 42 ft. 2 in. With full tanks (124 
Max. beam at chine . 5 ft. 3 in. Galls.) and 994 Ibs. 
Max. depth. 8 ft. 6 in. of freight 

Wing : OM 6.8% See ws 59 ft. With 54 Galls. and 1,400 
Aspect ratio ..... 10 Ibs. of payload (7 pas- 
Area (gross) 353 sq.ft. sengers and baggage) 

Control surfaces : Wing flaps . 65 sq.ft. 
Ailerons . , 19.4 sq.ft. Climb: 
Tailplane and elevator . 5 4.77 sq.ft. Rate of climb at sea level . 
Fin and rudder . 40.77 sq.ft. Rate of climb at 10,000 ft.. 


Service ceiling . 
Performance at 9,100 lbs. all-up weight : 


Speed } 
Max. power . 
Climb power 
Rich cruising power 


Take-off and landing : 


Landing speed. 
Water take-off run . 


200 m.p.h. at 5,200 ft. 
191 m.p.h. at 8,000 ft. 
185 m.p.h. at 6,300 ft. 
181 m.p.h. at 7,800 ft. 


Max. econ. cruising power Land take-off run 


587 miles at 172 m.p.h. 
680 miles at 150 m.p.h. 
765 miles at 127 m.p.h. 


287 miles at 172 m.p.h. 
346 miles at 150 m.p.h. 
385 miles at 127 m.p.h. 


880 ft./min. 
810 ft./min. 
21,600 ft. 


75-9 m.p.h. 
550 yds. 

(in 26.4 sec.) 
430 yds. 





Showing the installation of one of the two de Havilland 
“Gipsy Queen 70” engines of 330 H.P. 





of the latter machine is nearing completion at the time of writing. 

The layout of the “Sealand” is conventional and, as indicated in 
the accompanying illustrations, is a twin-engined high-wing amphibian 
flying-boat. The high wing—necessary to provide adequate propeller 
clearance—together with the six 21 5/, inch by 15 5/, inch windows, 
affords an admirable range of vision for the occupants, bettered by 
few other aircraft in the “‘Sealand’s” category. The rear windows on 
each side of the cabin are of the “push-out” type, providing emergency 
escape hatches. The standard layout provides accommodation for five 
passengers, three in the forward cabin (5 ft. 6 in. headroom) and two 
in the aft cabin (5 ft. 3 in. headroom), although extra seats can be 
installed up to a maximum of eight. Provision is made for a toilet 
in the five-seat version, and a baggage compartment is positioned behind 
the cabins, in addition to racks for hand-luggage placed above the 
seats. Ventilation and heating have been given due study, fresh air 
entering the cabin via inlets in the wing leading edge being ducted to 
individual control louvres above each seat. Warm air is provided by 
a system leading from the exhaust manifold muffs, and a third system 
extracts foul air. 

Very careful consideration has been given to the layout of the 
pilot’s compartment, which provides an exceptionally good field of 
view. All instruments and controls are neatly grouped so as to be 
within easy sight and reach of the pilot. Flying instruments are 
positioned in front of the pilot, and the engine controls are either in 
front of the panel or mounted on a second panel in the roof of the 
compartment. A Marconi radio receiving and transmitting set is 
installed in the right-hand side of the main control panel and, if required, 
a folding seat can be fitted beside the pilot for the use of a radio operator. 
The pilot’s seat can be adjusted in flight, as can the rudder pedals. 
The windscreen has a direct vision panel and the windows either side 
of the cockpit slide backwards, providing additional ventilation and 
combining with small folding hatches to facilitate mooring operations. 
Full blind-flying equipment is installed. 

The initial mooring operation can be undertaken from the cock- 
pit by the pilot himself with the aid of a boat-hook. The aircraft is 
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taxied up to the mooring buoy, and as this passes close beside the 
cockpit on the port side, the pilot engages a strop attached to the buoy 
This manoeuvre is greatly facilitated by the 
The pilot then opens the folding hatch 


with the boat-hook. 
reversible-pitch propellers. 
on the starboard side of the cabin and opens the nose hatch from a 
step positioned just above the waterline, making the aircraft fast to 
the mooring buoy. 

The hull is a two-step all-metal structure with Alclad stressed skin, 
flush-riveted on the planing bottom only. The wing is also all-metal, 
comprising one main and one auxiliary spar, drag and former ribs, 
reinforced leading edge and an overall covering of Alclad stressed 
skin, flush-riveted on the leading edge only. Pneumatically-operated, 
metal-framed and fabric-covered flaps, with a maximum depression of 
40 degrees, stretch from hull to ailerons. The ailerons are of similar 
construction to the flaps and are aerodynamically balanced. The tail 
unit consists of a two-spar all-metal tailplane and fin, and the aerody- 
namically-balanced elevators and rudder have metal frames and fabric 
covering. Servo tabs are installed in both the elevators and rudder. 
A de-icing system of the T.K.S. type, consisting of porous metal 
distributors located in the leading edges of the wings, tailplanes and 
fin, is fitted, and the de-icing fluid-is stored in a tank in the rear baggage 
compartment and fed to the aerofoils by means of an electrically- 
operated pump. 

The main members of the retractable undercarriage consist of two 
link struts hinged at their inner ends to the hull and at their outer ends 
to vertical oleo legs. They are raised vertically into recesses in the 
sides of the hull, doors closing the apertures above and below the 
wheels. The tail-wheel turns 180 degrees about its horizontal shock 
strut, coming to lie behind the rear step above the waterline when 
retracted. 

Two 330-H.P. de Havilland “Gipsy Queen 70”’ six-cylinder inverted 
air-cooled geared and supercharged engines driving constant-speed 
feathering and reversing propellers, or, alternatively, two 505-H.P. 
Alvis “Leonides” L.E.4M nine-cylinder radial air-cooled engines, may 


be installed. 
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The New Swiss Civil Aeronautics Act 


BY JEAN T. LACOUR, LL.D., GENEVA 


Switzerland, who enacted legislation regulating her highway traffic in 1932, railroad 
and shit ping traffic in 1948, has now completed her transport legislation with a new 
The Bill was passed by the Federal Parliament on Decem- 


Civil Aeronautics Act. 


ber 21st, 1948, and comes into effect after April 20th, 1949. 
the entire development of international air law, and may, therefore, be regarded as 
the most modern contribution towards the regulation of civil aeronautics. 
of this article, who lectures on international transport law and air law at Geneva 
University, closely followed the drafting of the new legislation from its earliest inception. 


O. December 21st, 1948, the Swiss Federal Parliament passed a 
Civil Aeronautics Bill, the enactment of which replaces the provisional 
regulations established by Federal Council decree on January 27th, 1920. 

In 1921, the public voted, by a large majority, in favour of 
an amendment to the Swiss Constitution, giving the Confederation legis- 
lative powers with respect to civil aeronautics. The preparations for the 
Act extended from 1935 to 1945, and the drafters thereof were con- 
sequently able to benefit from the experience gained by such inter- 
national organisations as CITEJA and ICAO. 

The new Act is therefore essentially in line with internationally- 
recognised ptinciples of air law and reveals no aspects which could 
prejudice Switzerland’s relations with other countries. The Federal 
Council, when submitting the draft Bill for approval by the Federal 
Assembly, emphasised the special character of Switzerland’s relations 
towards other countries in matters of civil aeronautics, anid insisted 
on the necessity of not affecting singularity but, on the contrary, of 
being guided by those principles of international solidarity so beneficial, 
and even indispensable, with regard to civil aeronautics. 

Indeed, the Swiss air space is very limited and serves mainly the 
requirements of foreign air transportation. On the other hand, Swiss 
air carriers operate to a greater extent over foreign countries than in 
the domestic air space. These conditions called not only for national 
legislation drawn up in line with the international norms, but also 
for abstention from any innovation which might prejudice smooth 
international co-operation. 

_ Foreign jurists will not, therefore, find anything essentially new 

in the Swiss Civil Aeronautics Act. However, they will be struck by 
the systematism to which the Swiss legislator bound himself. The 
latter strove to regroup and incorporate recognised legal principles 
surely and methodically, at the same time adopting a system allowing 
the Act to be adapted to such progress as may be anticipated in view 
of ICAO’s intense activity in the legal field and the general advance- 
ment of civil aeronautics. 

+ 

The Act comprises 111 articles which arrange the material in the 
following sequence : fundamentals of civil aeronautics (sovereignty of air 
space, usage of air space, ground organisation, aircraft and aeronautical 
personnel), /egal relations resulting from the practice of civil aeronautics 
(third-party liability, carriage by air, liability and insurance, seizure of 
aircraft, etc.), promotion of civil aeronautics. 

A noteworthy characteristic of the Act is that it places accent on 
the setting out of general principles, and leaves the regulation of 
details mainly to the Federal Council and Federal Air Office. As 
these last bodies’ decrees and regulations are at all times liable to 
modification, later technical or juridical evolutions can be taken into 
account. In this way, Swiss legislation will be able to keep pace, 


228 


INTER TSOAVIA 


It takes into account 


The author 





The Feditor. 


despite the slowness of parliamentary procedure, with the rapid progress 
characteristic of civil aeronautics. 

In contrast to the legislation of certain other countries, the method 
adopted for organising commercial air transport is most noticeable. 
The Act recognises two types of licence relative to commercial air 
transport : 

On the one hand, the Concession granted by the Department of Posts 
and Railways, which is necessary for the carriage of persons and goods 
by scheduled air carriers (Art 27) ; and on the other hand, the Authorisation 
granted by the Federal Air Office, which relates to the execution of 
all other natures of professional flight and the operation of training establish- 
ments for aeronautical personnel (Art. 33). 

The essential difference between the two systems is that the first 
one gives the State absolute political and economical control over 
scheduled commercial air transport, whereas the second system simul- 
taneously postulates, for the other phases of civil aeronautical activity, 
a degree of liberalism admitting of the most generous democratic 
principles imaginable. 

Meanwhile, it is conceivable that the regulations still to be decreed 
in this respect may not accentuate this difference as sharply as the 
legislator wished to do. 

* 


In regulating civil air transport rights, the Act places accent on 
recognition of international principles. Up to the present time, 
Switzerland has ratified only one international convention, the Warsaw 
Convention, the contents of which are clearly declared in the Bill 
to be binding for Switzerland. Article 75 states : “The Federal Council 
decrees...in an air transport regulation the rules for the carriage 
of persons, luggage, goods and animals, and makes provisions on the 
liability of the carrier towards the passengers and the senders, whereby 
it shall bind itself to the principles of the Warsaw Convention of 
October 12th, 1929, relating to international civil air transport.” 

Continuing its effort towards rapid and extensive adaptation to the 
international development of civil aeronautics, the Act, in Article 109, 
provides that the Federal Council shall have the right, pending the 
eventual enactment of further ordinary Parliamentary legislation, to : 


a) issue executive regulations concerning international] civil aviation 
agreements ; 

6) apply international agreements to domestic civil aeronautics ; 

¢) adopt technical innovations in the domain of civil aeronautics. 


Particularly the last-mentioned provision illustrates clearly the 
determination of the Swiss legislator constantly to take into account 
the progress attained by international civil aeronautics, and never to 
underestimate the extent to which the advancement of civil aeronautics 
depends on the joint efforts of all airfaring nations. 
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.too heavy to bring along; it’s kinda big... 








The President’s Private Planes 


Esmeralda, our Favourite Air Hostess, tells us confidentially that 
she got the following story from ‘‘a usually well-informed source” : 

One afternoon, about two months after the landlord had informed 
Mr. Truman he could stay at the White House another four years or 
so, the President was having tea with Mrs. Truman and daughter 
Margaret. There was a timid knock at the door. The butler came in 
and said to Mr. Truman, there’s someone to see you, Mister President. 
Who is it, asked Harry S. I did not catch the name, replied the butler, 
but it looks like one of the armed services to me. The President went 
into the hall and found the Air Force standing in the entrance. Howdy, 
said Harry S. Mmm...m, answered the Air Force: the intrepid 
conqueror of the wild blue yonder, the crasher-through-the-sonic- 
barrier, evidently wasn’t feeling very good. It was standing there 
with feet turned inward, arms straight down in front of the body, 
hands locked in a complicated sort of inverted Amen. It was blushing 
horribly. In fact, it nearly looked like the Red Air Force. 

What’s wrong with you, the President said, on such a fine afternoon ? 
It was raining hard at the time. Oh, n...n... nothing, replied the 
Air Force. Got a present for you... something awful cute. That’s 
very kind of you, said Harry S. Have you got it with you? N...n.. 
no, the A. F. said in clipped military tones, it’s at the airport, it was 
P’ll send down the 
station wagon to get it, offered the President, I’m too busy to go 
there myself at the moment. You can’t do that, answered the A. F., 
it’s too big even for the station wagon. 

What on earth is it ? demanded the President. Nnnnnn..... it’s 
a new airplane for you, the Air Force blurted out at last. A luscious, 
lovely, sleek, smooth, silvery super-plush ultra-de-luxe goldplated 


> 


“Constellation,” made especially for you. But I already have a little 
private touring and sporting aircraft, said the President ; don’t you 
remember ? It’s that four-engined Douglas DC-6 I got a short while 
back, the “‘Independence.”” I know that, said the Air Force, but you 
can have the “Connie,” too, so you can travel in two luscious airplanes 
at the same time, in different directions. Just in case these crazy 
international politics make you wonder whether you’re coming or 
going. Anyway, you must come and have a look. 

The sun still shone in torrents when the President got to the airport 
but the super-non-plus-ultra personal plane was gleaming even in 
the rain. Harry S. made a careful inspection. As he was leaving, he 
hummed, “I don’t want her, you can have her, she’s too swank for 
me!” However, he subsequently revised his opinion. The “Connie” 
now forms part of the regular White House staff, together with the 
Douglas DC-6 “Independence.”” There is really very little to choose 
between the two aircraft, and everybody should be happy now. The 
two top U.S. transport aircraft makers both enjoy the honour of having 
supplied a “personal transport” to the President of the United States, 
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and the two top engine manufacturers share a similar distinction—the 
DC-6 is powered with Pratt & Whitney engines, the “Connie” with 
Wright “Cyclones.” 

Our Favourite Air Hostess has an inquisitive mind, however. Why 
was it, she wondered, that the Air Force was so peevish and shame- 
faced when it came to offer its “Constellation” to the President ? One 
day the aircraft was resting at the airport she skipped over and took 
a thorough look around the cabin. She found that the original wall- 
paper design had consisted of lots of little elephants—the symbol of 
the Republican Party. And through diligent research she learned that 
the Air Force had first intended to present the aircraft as a “surprise” 
to “President Dewey.” Well, Tom Dewey got his surprise all right 
early last November, and so did the Air Force, together with a lot 
of other people. 

There the Air Force was, with a brand new super-‘‘Connie”’ on its 
hands, and no takers. It felt a little embarrassed. A major conversion 
job was therefore decided upon to make the aircraft acceptable to the 
President, and Esmeralda discovered just what it involved: a grand 
piano was installed, complete with a copy of the “Missouri Waltz,” 
the wallpaper in the cabin was ripped out wherever possible and 
replaced with neutral beige. Finally, in the bathroom the moustache 


cup was removed and an extra electric razor fitted... 


Electric Razors Recommended 


Speaking of moustaches, our Favourite Air Hostess reminisces, 
Mr. Dewey’s facial adornment was not the first instance of this species 
of masculine face fungus creating a problem in aeronautics. There 
was the celebrated case of Gerald Sandor, a 37-year-old American, 
who recently flew from Paris to London in the airliner which happened 
to be flattered by Esmeralda’s personal attendance. Mr. Sandor got 
off at Northolt and presented his passport for inspection. The customs 
officer first glanced at this impressive document, then at its bearer, 
acquired a puzzled expression and looked back at the passport. This, 
he said, pointing an accusing finger at the passport photograph, is not 
you. It is, said Mr. Sandor. It is not, said the officer, you have no 
moustache. Oh, that, sighed Mr. Sandor, happened on the way over 
from Paris. I was indeed sporting an exceedingly vigorous moustache 
when the picture was taken, and it was still as healthy as ever when 
I boarded this aircraft. But as I was shaving the area surrounding 
it, the aeroplane was caught in a gust, the razor slipped, and the starboard 
wing of the moustache was irretrievably gone. The port half simply 
had to follow suit. — The moral of the story is, says Esmeralda, that 
you should do like President Truman and use an electric razor aboard 
aircraft. It kecps you out of trouble with the customs. A socket 


is provided in all modern airliners. 
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Manifoia and ingenious as helicopter designs of recent years have 
been, it can be recorded that not one single constructor successfully 
used that simple type of engine which was utilised to drive the Ger- 
man V-1 and gained its notoriety largely through the obnoxious 
“Doodlebug” : the so-called pulse-jet engine. And yet the fact remains 
that such engines attached to the tips of the rotor bladcs are able to 
replace a complex assembly of cooling devices, reduction and bevel 


gears, rotor drive shaft, and contrivances for compensating torque. 
In contrast to the ram-jet type of engine—which is used by McDonnell 
Aircraft Corp. to power the “Little Henry”—the pulse-jet has the 
further advantage of revealing a high degree of efficiency at much 
lower tip velocities. First-rate research scientists, such as Dr. Fritz 
Zwicky of the California Institute of Technology, for example, assure 
us that pulse-jets can ultimately prove superior to turbo-jets as prime 
movers for ordinary fighter aircraft. 

Reason enough for going seriously to work on the development of a 
pulse-jet helicopter—at least that was the thought which struck Corwin D. 
Denney, formerly Project Officer of the Rotary Wing Branch at USAF 
Air Material Command’s Wright Field base, and Chief Helicopter 
Engineer for Marquardt Aircraft Co., specialists in ram-jets for heli- 
.copters. Towards the middle of 1947 he founded his own firm, American 
Helicopter Co., Inc., at Inglewood, California, spent together with his 
colleagues about a year over the drawing board, acquired a plant 
facility at Manhattan Beach in August, 1948, and within two months 
had incorporated his ideas into an experimental version, the XA-5. 


FIRST HOVERING TRIALS of the XA-5 “Top Sergeant.” 





air into one of the two pulse-jet engines. In the 
experimental model this is done with an air hose. 


This rose from the ground on the very first day it was tried out, and 
is now. undergoing extensive engineering flight tests. 

A name for the XA-5 occurred immediately to Denney when he 
heard the loud commanding “voice” of its pulse-jets : “Top Sergeant.” 
And just as a sergeant can be promoted to Lieutenant, Captain, Major 
and General, the load-liftiAg ability of Denney’s pulse-jet helicopter 
may be increased accordingly—and maybe its noisiness decreased as 
it attains more dignified ranks. The production model of the “Top 
Sergeant,” of 1,500 lbs. gross weight, is expected to carry, in addition 
to the pilot, a useful load of 685 Ibs., but the “General,” weighing 
5,000 Ibs., might conceivably be capable of lifting a ten-ton tank across 
otherwise impassable terrain. Meanwhile, matters have not yet pro- 
gressed that far. For the time being, only an experimental version 
exists of the “Top Sergeant,” which we shall now examine a little 
closer. 

For the sake of simplicity, the fuselage of a surplus Air Force 
Sikorsky A-6 helicopter has been used, with its tail portion replaced 
with an open trussed-tube structure mounting a rudder. Directly aft 
of the side-by-side seats for pilot and observer is a 40-gallon fuel tank. 
The former A-6 engine-mounts support the XA-5’s rotor shaft assembly, 
secured by Lord mounts adjustable in testing vibration frequencies. 
At the top of the rotor shaft is a single steel bolt for securing the rotor 
hub, allowing for quick detachment of the rotor. The hub is semi- 
rigid and teetering, and collective and cyclic pitch control for the rotor 
blades is provided by a conventional swashplate design. 














The rotor blades, 16 feet long and 20 inches in chord, are of laminated 
wood construction and rectangular planform, featuring no taper 
towards the tips. The NACA oo12 series sets the aerofoil pattern, 
which tapers from a NACA 0014 section at the root to NACA ooo9 
at the tip. Metal plates at the tips serve to mount the pulse-jets and are 
each connected to the hub by two chrome-molybdenum spars passing 
through the blade, so that none of the centrifugal stress credited to the 
engines is imparted to the wood structure of the blades. In addition 
to these spars, the fuel leads and electrical ignition wires also run 
through the blades. 

Each engine consists of a firing chamber, in front of which is an 
easily-removable air intake nose cowl, and aft, a jet outlet. Bolted to 
the engine structure directly behind the nose cowl is the valve block, 
consisting of sixteen reed panels, each being a laminated structure of 
three thin steel reeds ; these reed panels are opened and closed by the 
explosion cycles, so that they allow air to enter the firing chamber but 
prevent any back-flow of gases. Fuel (gasoline or kerosene) is sprayed 
by atomising jets into the firing chamber immediately behind the valve 
system, a model aeroplane sparking plug being used for igniting the 
mixture. 

For starting, compressed air and fuel are introduced into the firing 
chamber, and the ignition circuit switched on. The production engine 
will receive its starting air behind the valves from a tube carried through 
the rotor to a small compressed air tank in the fuselage, the tank being 
replenished by a small pump in flight, but the experimental version’s 
engine has to be connected to an earthbound plant or storing bottle 
via an air hose and an intake ahead of the valves. Fuel is forced by an 
electric pump through the atomisers into the chamber. As soon as 
the fuel-air mixture has been ignited, its burning causes the pressure 
to rise, and the entry valves automatically close, whilst the combustion 
gases are ejected rearwards through the jet outlet. Accordingly, the 
pressure drops in the chamber, the valves re-open, allow a new load of 
compressed air to enter, and the process begins anew. The jet reaction 
gradually spins the rotor, and as soon as sufficient tip velocity has been 
attained—at full speed, this is 300 to 325 feet per second, or 204 to 
_222 m.p.h.—the dynamic pressure arising before the entry substitutes 
for the pressure of the artificially jetted air, and this cycle repeats itself 
without exterior aid about 150 times a second. This starting process is 
executed for one engine only. Once it has gained velocity, it suffices to 
spray fuel through the blade into the second pulse-jet and to switch on 
the ignition, for this engine to start. As soon as the firing chamber 
walls glow red with the heat, the ignition may be switched off, for the 
helicopter is then ready to take off. 

The XA-5’s pulse-jets were designed and manufactured by American 
Helicopter Co. Each has a maximum diameter of 8.75 inches, a length 
of 44 inches, and delivers 95 lbs. maximum static thrust. The estimated 
thrust at reduced power for cruising is 60 Ibs., which, at the indicated 
tip velocity, corresponds to about 65 H.P. useful power. Meanwhile, 
the total weight of the two engines, including electric fuel pump, 
throttle and master shut-off valves, a rotometer (for showing fuel 
consumption in Ibs./hr.) and a rotary seal to transfer fuel froma stationary 
fuel line to a rotary line, is only 56 lbs. A reciprocating engine and 
mechanical accessories weighing at least 300 Ibs. would ordinarily be 
required to drive a helicopter of the size of the “Top Sergeant.” This 
economy in engine weight accounts for a near to doubling of the 
payload capacity, and the absence of an engine and its accessories in 
the fuselage provides added storage space. Though the experimental 
model carries a fuel tank behind the two seats, it should be possible 
to arrange matters so that a stretcher patient can be carried inside, 
thus dispensing with the usual outside frame. Finally, President and 
Chief Engineer Denney believes that the elimination of an expensive 
piston engine and its complicated drive mechanism will enable pulse- 
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jet helicopters of XA-5 size to be produced at a cost of not more than 
$5,000, in contrast to the $20,000 to $24,000 price of conventional 
two-seater helicopters now on sale. 

The new design is not intended to compete with reciprocating- 
engined machines for long range or endurance, as its fuel consumption 
is relatively high. Carrying two occupants, the XA-5 should travel 
140 miles at its top speed of 75 m.p.h., or 135 miles at 55 m.p.h. cruising 
speed. Carrying the pilot only, its range should increase to 200 miles 
at top speed and 190 miles at cruising speed. But that should suffice, 
in the majority of cases, to carry a load over an impeding mountain 
or river, or to take a wounded soldier to the next first-aid station. 

Its simple structure enables the ‘“‘Top Sergeant” to be taken apart 
quickly and easily, and its main parts—-fuselage, rotor and engine 
loaded into a transport aircraft and taken to the desired operating area. 
Thirty minutes after arrival it can be re-assembled, ready for flight. 
Time-wasting and expensive engine revision is almost entirely elimi- 
nated, since the sole moving part of the pulse-jet, the reed valve system, 
can be replaced in five minutes by one mechanic. 





THE PULSE-JET ATTACHMENT, to which American Helicopter’s President and Chief 
Engineer, Corwin D. Denney (left), is pointing. is subjected to great centrifugal forces, 


yut ean easily be removed. Leads through the rotor blade feed electricity to the 


sparking plug and fuel to the atomising sprays 


Understandably, such advantages are to be highly appreciated from 
the military standpoint. However, in agricultural circles, too, the 
helicopter is attracting a good deal of attention; for, on big ranches, 
the safeguarding of herds, the crop-dusting of hundreds of acres, and 
the thousand and one small transport jobs within the estate boundaries 
or to the next market place would be greatly facilitated by the helicopter 
—if the latter were not so complicated, and delicate to operate! But 
just as the rugged nature of a sergeant resembles in a way that of a 
cowboy or plantation overseer, the simplicity of the “Top Sergeant” 
looks as though it could be developed to that point of wide-open- 
space ruggedness which would enable it to be used on the ranch. 
Then the roar of the pulse-jets could combine with that of the tractors 


to give forth a sonorous pastorale. 
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Calendar of Events for 1949 


1st CATEGORY (Absolute priority of date) 


Air Tour of France (under the patronage of the 
Aero Club of France). 

IlIrd Formation Flight Contest, at Ypenburg (Royal 
Aero Club of the Netherlands). 

International Air Tour of Switzerland (organised 
by the Swiss Aero Club). 

Vth Gordon Bennett Trophy Race for Free Balloons 
(organised by the Royal Aero Club of Belgium). 


July 2nd to 10th 


July 31st 


August 27th 
to 31st 
September 11th 


znd CATEGORY 

“Cannes-Montana” Cup, for jet aircraft only. 
(request forwarded by the Aero Club of France). 
International Air Meet at Deauville (under the 
patronage of the Aero Club of France). 

Six-Hours Contest (Le Quart du Tour du Cadran), 
to be staged at Mans, France. Request forwarded 
by the Aero Club of France. 


February 1st 
to April 17th 
July 17th 


September 11th 


MODEL AIRCRAFT 


June sth International Contest for Model Seaplanes, organis- 
ed by the Monaco Air Club. 
June 12th Miniwatt Competition for Remote-Controlled Aero- 


planes (under the patronage of the Aero Club of 
France). 


July 30th to 31st Wakefield Cup (Royal Aero Club of Great Britain). 


August rst Bowden Trophy Contest for Mechanically-Driven 
Aircraft. Same rules as in 1948. Applications to 
be made individually. (Royal Aero Club of Great 
Britain.) 

August 1st International Endurance Contest for Mechanically- 


Only teams delegated by the 
(Royal Aero Club of 


Driven Aircraft. 
aero clubs may participate. 
Great Britain.) 

Model Aircraft Competitions at Nivelles Aero- 
drome, organised by the Royal Aero Club of 
Belgium : 


September 3rd, 
4th, 5th 


Official Bulletin of the 


FEDERATION AERONAUTIQUE INTERNATIONALE, PARIS 





a) F.A.I. Model Gliders, 
b) Daumerie-Type Gliders (F.A.I. types with 
span limited to 1.50 metres), 

¢) F.A.I. Elastic-Band-Driven Aircraft, 

d) Wakefield-Type Aircraft, 

e) Mechanically-Driven Aircraft. 
September 11th —_ International Controlled Circuit Flight, organised 
by the Monaco Air Club. 


MISCELLANEOUS EVENTS 


General Council of the F.A.I. (Paris). 
International Aircraft Show (Salon de I’Aéro- 
nautique), Paris. 

2nd Conference of OSTIV (Organisation Scien- 
tifique et Technique Internationale du Vol a 
Voile), Paris. 

Conference of Air Transport Operators (Paris). 
1st International Congress of the Aircraft Industry 
(at the Grand Palais, Paris). 

International Air Rally of Morocco (request for- 
warded by the Aero Club of France). 
International Air Rally of the Grands Vins et 
Chateaux d’Anjou (request forwarded by the 
Aero Club of France). 

Deauville Air Rally, exclusive to members of the 
Royal Aero Club of Great Britain (request for- 
warded by the Aero Club of France). 
International Air Rally organised by the Royal 
Aero Club of Spain. 

Deauville Air Rally, exclusive to members of the 
Royal Aero Club of Belgium (request forwarded 
by the Aero Club of France). 

International Air Rally of Orange (request for- 
warded by the Aero Club of France). 

Aerial Treasure Hunt (request forwarded by the 
Aero Club of France). 

Air Rally of the International Military Aviation 
Pentathlon (under the patronage of the Aero Club 
of France). 

General Conference of the F.A.I. at Cleveland, 


Ohio. 


April 27th to 28th 
April 29th 

to May 15th 
May 3rd to 6th 


May 6th 
May oth to 18th 
May 15th to 22nd 


June 18th to 19th 


July 2nd to 3rd 


July 4th to 11th 


July 9th to roth 


July 30th to 31st 


August 11th 
to 14th 
August 23rd 


September 2nd 
to oth 





“Interavia”’ printed in South America! 


A re-organisation concerning the Spanish edition of “ interavia 
Review” comes into effect in April, 1949. 

On the basis of an agreement between the Argentine “ Secretaria 
de Aeronautica” and Interavia, the official “Revista Nacional de 
Aeronautica” and “ Interavia, Revista mundial de la Aviacién,” are 
being joined together. The “Revista Nacional de Aeronautica” con- 
tinues to appear as the official organ of Argentine aeronautics and 
becomes, thanks to this fusion, the leading international aeronautical 
magazine to be published in Spanish. It assumes the size of ‘“Interavia, 
Revista mundial de la Aviacién,” publishes all the latter’s texts and 
illustrations, and supplements these with reports on Argentine and 
South American aeronautics. 
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INTERZOAVIA 


Orders for the new magazine, which is known as : 


REVISTA NACIONAL DE AERONAUTICA 


con suplemento 


INTERYSCOAVIA 
may be addressed to : 


Circulo de Aeronautica: Revista Nacional de Aeronautica, Casilla 
Correo 4988, Correo Central, Buenos Aires ; Interavia S.A., Geneva 11, 


Switzerland ; or Interavia foreign representatives. 
Advertising is handled exclusively by Interavia, S.A., Geneva, Switzerland. 
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Deécowerte aérienne du monde. By Paul Chombart de 
Lauwe and others. Horizons de France, Paris, 1948. 


“The Social Effects of Aviation,” by the American 
author, William Fielding Ogburn, published in 1946, 
introduced us to a new type of literature which was 
concerned with the sociological aspects of aviation, 
placing the aeroplane and the pilot in relation to the 
most varied fields of human activity. The magnificently 
illustrated book by Paul Chombart, of the French 
“Centre National de la Recherche scientifique,” is a 
very welcome contribution in this direction. With 
the collaboration of recognised experts in the domains 
of art, ethnology, geography, geodesy, military science, 
the globe is studied from the heights. (French.) He. 


Decors éphéméres. — By André Granet, with an intro- 
duction by Prince Louis Victor de Broglie, Paris, 


1949. 


The architect and organiser of all Paris exhibitions, 
André Granet, who prepared and directed all the Paris 
Aeronautical Salons from 1909 to 1946, has under- 
standably given as title to his album of souvenirs 
“décors for a day.” The more years one goes back, 
through the pages, the clearer it becomes that this 
title does not only refer to the ornamentation, the 
draperies, the illumination effects in the exhibition 
halls, but equally as much to the historical aircraft, 
such as the Blériot monoplane of 1909, the constructions 
by Farman and the Wright brothers—bygone glories. 
All aviation enthusiasts will enjoy seeing the “‘grand- 
father aircraft” in their appropriate settings. (French.) 


He. 


The Air League Book. Published for The Air League 
of the British Empire by The Foley House Press, 
London, 1949. 


The Secretary-General of the Air League of the 
British Empire, E. Colston Shepherd, says in the 
introduction that this book should represent a survey 
of British achievements and an estimate of British 
prospects in the various departments of aviation. 
Prominent experts such as Air Chief Marshal Sir 
Joubert de la Ferté, Whitney W. Straight, Major F. B. 
Halford, Sir Robert Watson Watt, and others, have 
written well condensed essays on the most important 
aspects of military aviation, private flying, the aircraft 
and allied industries. Technical crew training is also 
dealt with in brief. This well-illustrated and carefully 
produced book of 96 pages is warmly recommended 
to all who wish to obtain a rapid picture of present-day 
British aeronautics. He. 


Ett Ar i Luften ; Flygets Arsbok, 1949. By Bill Berg- 
man, Yngve Norrvi and S. Artur Svensson. Publish- 
ed by A. B. Allhems Férlag, Malm6é, December, 1948. 


This latest edition to Allhems’ series of aeronautical 
books comprises a group of popularly written articles, 
profusely illustrated with pictures, tables and diagrams, 
devoted to Swedish civil, military and private aviation. 
It contains valuable information on the present develop- 
ment and activities of the Swedish aircraft industry, 
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with details of flying equipment and _peace-time 
organisation of the Air Force, the present scope of 
Swedish aviation and the aerodrome facilities available 
in this country. The last part of the book represents 
an illustrated “Chronicle of Aeronautics” extending 
from November rst, 1947, to September 30th, 1948. 
Annexes include an aeronautical map of Sweden 
giving details of the main Swedish aerodromes. 


(Swedish.) Ba. 





Rocket Propulsion Elements. By George P. Sutton. 
John Wiley & Sons, New York, and Chapman & 
Hall, Ltd., London, 1949. 


Contrary to other technical innovations, such as 
turbo power plants, for example, the rocket motors 
developed for missiles, aircraft and space vehicles, 
and also as take-off boosters, are so new that even 
the well-informed engineer and physicist has difficulty 
in acquainting himself with them on the basis of his 
ordinary knowledge. The present text and reference 
book, which is the outgrowth of a rocket propulsion 
course at the University of California, presupposes 
such knowledge and supplements ‘it with an outline 
of the theory, calculation and construction of rockets 
with liquid and solid fuels. Photos and tables concern- 
ed with U.S. and German designs, fuels and structural 
materials—all the latest released U.S. material is 
included—furnish sufficient documentation for a com- 
prehensive survey and even for practical experiments 
in this domain ; this all the more as the description 
is accompanied throughout by mathematical examples 
and exercises. The author, who is Supervisor of 
Propulsion Development with North American Avia- 
tion, Inc., as well as an instructor at the University 
of California, gives more than an “introduction” to 
rocket propulsion, for thanks to the concise presentation, 
this book of less than 300 pages contains no less 
material than many of the thick volumes which pass 
for standard works on other aeronautical domains. 
There are 130 diagrams, 28 tables, bibliographical 
references, and an index. i 


B. M. W. Dictionary on Aera Engines. 


The small English-German dictionary on aero- 
engine terms published during the war by the B.M.W.- 
Flugmotorenwerken, B.M.W.-Worterbuch des Flugmo- 
torenbaues, has been re-issued by Zum Elsasser A.G., 
booksellers, Limmatquai 18, Zurich. The decision 
will be appreciated by practical engineers, since this 
handy-sized book has proved to be doubtlessly one 
of the best dictionaries on aero-engine construction 
and allied fields. 


The Helicopter—or Anything a Horse Can Do. By 
Colonel H. F. Gregory. George Allen & Unwin, 
Ltd., London, 1948. 


The book represents a popularly written history of 
helicopter development. The author, now a Colonel 
in the U.S. Air Force, was a young lieutenant when 
he flew the first U.S. autogiros in 1936. Built by 
Kellett, these were later known as the XR-2 and XR-3. 


INTER SZOAVIA 


In 1941, as a Captain, he flew the twin-rotor Platt-Le 
Page XR-1 Army helicopter, and finally, as a Colonel, 
the first really satisfactory helicopters of the U.S. 
Air Force, the XR-4 and XR-5 (S.51) of Sikorsky. 
He has purposely avoided complicated technical details 
and abstruse mathematical relations, in the interest of 
general comprehensibility. On the other hand, the 
most essential principles of rotary-wing function are 
described briefly, simply and logically. 

The present edition is a British reprint of the original 
book published in the U.S.A. under the same title, 
and has been revised and supplemented by S/Ldr. 
J.W.D. Allan. 

Its easy flowing style makes it a valuable contribution 
to popular literature on rotary-wing development. 

Ri. 





Le Cabotage aérien. By Ur. Alex Meyer. Les Editions 
Internationales, Paris, 1948. 


Cabotage, that is to say the commercial transportation 
of persons and goods between two points in the same 
country, is one of the favourite and most discussed 
arguments at international traffic conferences. In their 
anxiety to preserve their national sovereignty, countries 
frequently refuse to grant fogeign aircraft cabotage 
rights over their territory, even it this implies economi- 
cal and other disadvantages for themselves. Up to the 
present, this interesting and, on the other hand, difficult 
chapter of air law has never been treated completely. 
The present book is therefore highly welcome since 
the author has made a comprehensive survey of 
cabotage in ocean, river, and air transport, and has 
included all the suggestions for improvement which 
have hitherto been made in this respect. (French.) 

He. 


New German Aviation Magazines. 


With the permission of the French Military Govern- 
ment, Der Welt Fligel, an aeronautical monthly publish- 
ed by the Verlag fiir Luftliteratur in Berlin, has been 
in circulation since January, 1949. Chief Editor is 
W. R. Schultz, who was active in the aviation reporting 
field prior to the war. In his introduction to the 
inaugural issue he writes : “This is to enable aviation 
fans to follow the development of civil aviation, private 
flying, and aeronautical engineering.” This issue is 
devoted to the present passive role of Germany in 
civil aviation, to gas turbine engines, commercial 
transport aircraft, and airborne television. A few 
brief essays deal with aeronautical history and meteo- 
rology. The magazine is good from the editorial 
standpoint, but would gain if the layout were a little 
less flashy. 

The other magazine is Die Weltluftfabrt—The Air- 
world, which is published monthly in Stuttgart by Kurt 
W. Streit and H. H. Kélle, and contains articles in 
German and English. The inaugural issue is a double 
number for January and February, 1949, and contains 
a number of interesting reports on various domains 
of aeronautics. The printing is above the average 
when one considers present German conditions. 


223 

















The Monit in Heme 


COPYRIGHT BY 


AVIATION POLITICS 


@ The United Nations Organisation has approved the 
application of Finland for membership in the Inter- 
national Civil Aviation Organisation. 


@ A civil aviation agreement is being discussed 
between Italy and Holland.—Frequently interrupted 
negotiations between France and Italy for a civil 
aviation agreement have been resumed.—Civil avia- 
tion agreements have been concluded between Italy 
and the Lebanon, and Argentina and Chile. 


FIRST FLIGHTS 

@ The Hawker P. 1052 experimental jet-propelled air- 
craft, which is similar to the Hawker P. rogo or N. 7/46 
but with swept-back wing, has made its first flight and 
is now undergoing regular flight tests at the Royal 
Aircraft Establishment, Farnborough. 


@ The Bréguet 761-01 freight transport powered with 
four 1,600-H.P. SNECMA (Gnome & Rhone) 14R 
14-cylinder twin-row radials made its first flight on 
February 15th. With a three-man crew, headed by 
Test Pilot Bruneau, the aircraft took off from the 
Villacoublay airfield after a run of 1,150 feet at a weight 
of 28 tonnes, landing at Brétigny airport three quarters 
of an hour later. 





Bréguet 761. 


NEW AIRCRAFT 


@ The Grumman XFrIoF-1 experimental fighter, now 
being built by Grumman Aircraft Engineering Corp., 
will feature a swept-back wing and is likely to be 
considerably faster than the FoF-2 “Panther.” 


@ The latest version of the Douglas AD “Skyraider” 
series of Naval attack aircraft now in production at 
Douglas Aircraft Co.’s El Segundo, California, plant 
is the AD-3, which is powered with a Wright “Turbo- 
Cyclone” compound engine. A subsequent version, 
the AD-4, will probably also be powered with a 
compound engine, but is likely to feature improved 
radar equipment. Both the AD-3 and AD-4 will be 
also built in two-seater versions for use as radar counter- 
measures aircraft. 


@ The McDonnell XF-88 “Voodoo” experimental 
twin-jet fighter, which has already terminated a first 
series of test flights, is being subjected to further 
extensive trials at the U.S. Air Force’s Muroc Field 
base in California. 





McDonnell XF-88 *‘Voodoo.” 


1625-1644 (January 25th to 
February 19th. 1949) of “Interavia Air Letter,”’ an 
aeronautical digest published five times weekly, with 
photo service, in separate English and French editions. 


* Excerpts from Nos. 
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INTERAVIA * 


@ Republic Aviation Corp. announces two new models 
of the Republic F-84 “Thunderjet” single-engined jet 
fighter, the F-84D and F-84E. The major improve- 
ments of the F-84D over earlier ‘““Thunderjet” models 
include the reinforcement of the metal skins on the 
wings and ailerons, a winterised fuel system, changes 
to permit gasoline operation instead of kerosene, and 
use of mechanical instead of hydraulic undercarriage 
retraction mechanism. The F-84D performance is 
slightly better than that of previous ‘Thunderjet” 
speed 600 m.p.h., combat radius 600 miles, 
No details of the perfor- 


models : 
and altitude over 40,000 ft. 
mance of the F-84E are available. 


@ The U.S. Air Force reportedly plans to order the 
development of a ten-engined version of the Convair 
B-36 six-engined bomber. The ten-engined model 
would comprise a normal B-36 with six Pratt & 
Whitney R-4360-41 piston engines, plus four turbo-jet 
engines mounted in pairs under the wing. 





Douglas D-558-2 “Skyrocket.’ 


@ The Douglas D-558-2 “Skyrocket” high-speed high- 
altitude research aircraft has been fitted with JATO 
rockets for shortening the take-off distance. After 
take-off, the JATO bottles, which are attached to 
either side of the fuselage, are jettisoned. 


@ Laurence D. Bell, President of Bell Aircraft Corp., 
is reported to have stated that the original Bell X-1 
rocket-propelled high-speed experimental aircraft is 
now obsolete. Four later units, designated X-1A, 
are now being manufactured for the U.S. Air Force. 
The new type is to be capable of flying at a speed of 
1,350 m.p.h. and will carry 50 per cent. more fuel than 
the X-r1. 


@ Douglas Aircraft Co. is offering a modernised version 
of its DC-3, to be known as the “Super DC-3,” which 
should be superior from the standpoints of structure 
and performance. The new airliner may be had 
with three different cabin layouts, for 24, 26 or 28 
passengers. Power would be furnished by two 1,475- 
H.P. Wright R-1820 “Cyclone 9” or two 1,450-H.P. 
Pratt & Whitney R-2000 “Twin Wasp” nine-cylinder 
radials. 

@ Texas Engineering & Manufacturing Co. has 
completed initial test flights with a new two-seater 
primary trainer, the TEMCO TE-1A._ This aircraft, 
which may be regarded as a trainer version of the 


TEMCO TE.1A., 








TEMCO “Swift 125” personal aircraft, is an all-metal 
low-wing type with retractable undercarriage, powered 
with a 145-H.P. Continental C-145 flat-six driving a 
two-blade controllable-pitch propeller. Gross weight 
is 1,880 lbs., wing area 134 sq. ft., maximum speed 
160 m.p.h., cruising speed 150 m.p.h., service ceiling 
14,000 ft., and range 435 miles. 


@ Luscombe Airplane Corp. announces the “Silvaire 
Sprayer,” which is described as the first production 
aircraft to be factory designed and built specifically for 
aerial crop-dusting. The special spray equipment, 
except for the spray tanks, can be removed to enable 
the aircraft to be used for general utility purposes. 





Piper PA-16 “ Clipper. ” 


@ Piper Aircraft Corp. has put into production a new 
foug-seater personal aircraft designated Piper PA-16 
“Clipper.” Powered with a 115-H.P. Lycoming 
O-235-C1 flat-four, the PA-16, weighing 1,650 lbs. 
all up, attains a maximum speed of 125 m.p.h. and 
cruises at 112 m.p.h. Cruising range is 480 miles. 


@ The version of the Westland “Wyvern” single-seater 
experimental strike aircraft equipped with a Rolls-Royce 
“Clyde” propeller-turbine has been designated Westland 
W.35. Another W.35 aircraft is to be fitted with an 


Armstrong-Siddeley “Python” propeller-turbine. It is 
expected that the ‘‘Clyde”-powered version of the 
W.35 will remain purely experimental since Rolls- 
Royce Ltd. is not anxious to carry the development 
of the “Clyde” any further. 





SO 8000. 
@ The SO 8000 carrier fighter, developed by SNCA 
du Sud-QOuest, made its first taxi tests at Orléans- 
Brécy on January 25th. The aircraft is powered with 
a 1,780-H.P. Jumo 213 liquid-cooled 12-cylinder in-line 
engine driving a pusher propeller. All the aircraft’s 
power services—undercarriage retraction, flaps, wing- 
folding mechanism, etc.—are electrically operated. 


@ The SO 6020 single-seater fighter, powered with a 
Rolls-Royce/Hispano “Nene” turbo-jet of 5,000 Ibs. 
thrust, is equipped with a pressurised cockpit, heavy 
armament in the nose, and the latest type of radio 


SO 6020. 
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equipment. The air intake for feeding the fuselage- 
contained engine is located beneath the fuselage. A 
noteworthy characteristic of the SO 6020 is said to be 
its exceptionally great range. 


@ A second prototype of the Swedish Saab-2g single- 
jet fighter is shortly to make its first flight, and a third 
prototype may start flight trials this spring. Compared 
with the first prototype, which is now being revised, 
the second and third prototypes feature numerous 
improvements. 


@ The SIAI-Marchetti SM. 102 twin-engined feeder 
transport is undergoing its official acceptance trials. 





SIAI-Marchetti SM. 102. 


INDUSTRIAL NEWS 


@ The first French-built GCA installation, developed 
by the French Thomson-Houston company to order 
of the Service Technique des Télécommunications de 
Air, was demonstrated this year before the Secretary 
of State for Air, the Civil Aviation Secretary-General, 
Belgian, Dutch and Italian aviation representatives, 
and the British Air Attaché. Several successful instru- 
ment landings were made during the demonstration. 


POWER PLANTS 


@ Fabbrica Automobili Isotta Fraschini, of Milan, 
has completed the prototype of the Isotta Fraschini 
“Asso 6,” a 340-H.P. air-cooled six-cylinder in-line 
engine intended for fast personal aircraft and military 
trainers. 


@ Monoco Engines Ltd., the British firm, plans to 
develop a 140-H.P. flat-six and a 5o0-H.P. flat-two 
engine. Monaco Engines was formed to take over the 
development and production of light aero engines for 
the Monaco Motor & Engineering Co., Ltd., and is 
known for its 1o0o-H.P. flat-four engine. 


AIR TRANSPORTATION 


Intercontinental : 


@ Pan American World Airways inaugurated a twice- 
weekly Seattle—Portland—Honolulu—Canton—Fiji— 
Auckland service on January 30th, and intends to start 
a weekly Seattle—Portland—Honolulu—Wake—To- 
kyo—Shanghai line later this year. P.A.A.’s San 
Francisco-—-Sydney schedule has been intensified to 
three round trips a week. 


@ On February 3rd Trans World Airline completed 
three years of overseas operations, during which time 
it operated 4,304 scheduled trans-Atlantic flights. In 
1948 a total of 87,674 passengers flew on T.W.A.’s 
overseas services, against 67,318 in 1947 and 37,350 in 
1946. 

@ During 1948 Air France carried 7,938 passengers 
on its North Atlantic services, against 4,813 in 1947 
and 2,390 in 1946. Freight totalled 404,738 lbs. against 
196,040 Ibs. in 1947 and 39,945 lbs. in 1946. 


@ After May 15th K.L.M. Royal Dutch Airlines will 
route two services weekly to New York and one to 
New York and Curacao via Shannon Airport, Ireland. 
The remaining North Atlantic services (four to New 
York and two to New York and Curacao) will continue 
to be flown via Prestwick, Scotland. 


@ On April 29th Swissair will resume its trans- 
Atlantic flights to New York. There will be one flight 
weekly until May 30th and two flights weekly there- 
after. 
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United States : 


@ Northeast Airlines introduced a twelfth daily round 
flight on its Boston—New York service on February rst. 


@ Western Air Lines flew 3,562,406 lbs. of air freight 
in 1948, signifying a 44 per cent. increase over the 
amount carried in 1947. American Airlines flew 
36,939,000 ton-miles of air cargo in 1948, a 48 per cent. 
increase over that carried in 1947. 


@ Braniff Airways intends to prolong its U.S.A.— 
South America service as far as Buenos Aires as soon 
as the U.S.-Argentine civil aviation agreement comes 
into force. 


@ Pan American World Airways is extending its New 
York—Puerto Rico coach service down the East 
Coast of South America to Buenos Aires. The coach 
service is operated with 52-passenger Douglas DC-4s, 
whereas the normal or “‘first-class”’ service is flown 
with 30-passenger DC-4s equipped with “sleeperette” 
fully-reclining seats. The coach service from New York 
to Buenos Aires will operate five times weekly, calling 
at San Juan, Port of Spain, Belem, Rio de Janeiro 
(over-night stop), Sao Paulo, Porto Alegre and Monte- 
video. 


Africa and Orient : 


@ South African Airways has inaugurated a Johannes- 
burg—Cairo service. The daily Johannesburg—Cape 
Town schedule operated by SAA _ with Vickers 
“Vikings” now stops at Beaufort West and Victoria 
West. The Johannesburg—Lourenco Marques service 
has been extended to Durban. 


@ Sabena has proposed to South African Airways the 
operation of a pool service linking Leopoldville and 
Cape Town via Angola and South-West Africa. 


@ Central African Airways has suspended its Bula- 
wayo—Salisbury and Blantyre—Beira services as they 
have not proved profitable. 


@ Air Equator, South African associate of Aero- 
Holland, the Dutch non-scheduled operator, is offering 
non-scheduled flights from Johannesburg to Amster- 
dam at very cheap rates. 


@ Transportes Aereos Portugueses (TAP) will open 
a service from Lisbon to Johannesburg and Lourenco 
Marques in March. Douglas DC-4s will fly as far as 
Johannesburg, whence there will be a connecting DC-3 
service to Lourenco Marques, whose airport is inade- 
quate for four-engined aircraft. 


@ Air-India International carried 3,080 passengers, 
89,800 Ibs. of freight and 84,700 Ibs. of mail in the 
first six months of its Bombay—Cairo—(Geneva)— 
London service, opened on June 8th, 1948. The 
line’s three Lockheed “Constellations” flew 1,683,000 
ton-miles with a regularity of 98 per cent. Passenger- 
miles totalled 13,630,000. 


@ Air Ceylon International has inaugurated a Colom- 
bo—Sydney service, with Douglas DC-4s, which is 
operated in collaboration with Australian National 
Airways. The latter company is known to have acquired 
a major interest in the Cinghalese carrier. 


@ Philippine Air Lines has been flying a Manila— 
Okinawa—Tokyo line since the end of January. 


Europe : 


@ British European Airways intends to reopen its 
London—Edinburgh service on April 1st and to operate 
it twice daily each weekday. 


@ K.L.M. Royal Dutch Airlines will resume the 
following domestic services this summer: Amster- 
dam-—-Groningen, Amsterdam—Leeuwarden and Am- 
sterdam—Maastricht (all twice daily until April 11th 
and thrice daily thereafter) ; on June 1st the Amster- 
dam—Twenthe route (twice daily) ; arrangements for 
the Amsterdam—Eindhoven service have not yet been 
announced. All domestic services are flown with 
Douglas DC-3s. 


INTER SZOAVIA 


@ Scandinavian Airlines System’s summer schedules, 
to be introduced on June rst, will not differ greatly 
from those now in operation. However, frequencies 
on certain lines will be increased, notably on the 
London, Nice and Helsinki routes and on the Oslo— 
Copenhagen service. Several “summer” routes will 
be reopened. 


@ Aer Lingus Teoranta is considering the inauguration 
of the Dublin—Birmingham service, and will open a 
weekly Dublin—Jersey service on June 5th. 


@ On April 15th the Italo-American Linee Aeree 
Italiane will introduce new and improved schedules. 
On domestic routes there will be three daily Milan— 
Naples—Palermo services ; as soon as the fields at 
Milan, Pisa, Bologna and Venice are equipped for night 
flying, night services .will be opened between Rome, 
Milan and Venice. As for international services, LAI 
will start operating two routes for which it has already 
received certificates : Rome—Venice—Munich—Frank- 
furt—Stockholm and Rome—Athens—Lydda. 


@ The five Italian airlines, namely Avio Linee Italiane 
(Fiat group), Societa Italiana Servizi Aerei (SISA, 
Cosulich group), Airone, Transadriatica, and -Ali di 
Sicilia, are ceasing their individual activities and 
merging into a new company known as Avio Linee 
Italiane, Flotte Riunite. 


@ The Bulgarian State airlines, whose name is given 
either as Bulgarski Vosdusni Linii (BVL) or Bulgarski 
Vosdusni Sobstenie (BVS), was formed in July, 1947, 
and reported the following operating results for the 
first six months: 3,000 passengers, 37,500 lbs. of 
baggage and 37,500 lbs. of express and freight. A 
total of 220 flights aggregating 404 flying-hours and 
41,000 aircraft-miles was accomplished. At the present 
time, the company is operating weekly Sofia—Bel- 
grade—Prague, Sotia—Plovdiv—Burgas—Varna, and 
Sofia—Gorna—Orehovitza—Varna—Burgas runs, as 
well as a Sofia—Bucharest—Odessa—Moscow route 
in pool with the Soviet Aeroflot. Proving flights have 
also been made on the Sofia—Belgrade—Budapest— 
Vienna—Prague route, and BVL is reported to be 
planning to connect its present network with Paris, 
Zurich, Stockholm and Berlin as soon as it is in a 
position to do so. The company’s flying equipment 
consists largely of Russian Li-2 (equivalent to the 
DC-3), DC-3 and Junkers Ju 52 aircraft. 


Miscellaneous : 


@ Newfoundland Airways Ltd. is a new company 
formed by Maritime Central Airways, a Canadian 
scheduled operator. The new airline is operating mail 
flights to northern districts of Newfoundland. 


@ The first two of a number of Russian Ilyushin IL-12 
twin-engined airliners have been delivered to Cesko- 
slovenske Aerolinie (CSA), the Czech state airline. 
Several more of the same type, as well as 4 number 
of Ilyushin IL-18 four-engined transports, are expected 
later. 


PRIVATE FLYING 


@ According to the French Government’s Light Air- 
craft and Sporting Flying Administration, the French 
aero clubs had a total of 463 aircraft and 1,180 gliders 
and sailplanes on January rst, 1949. 
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Pacts here, pacts there... 


East, north, west... more or less secret, more or less honest and 
mostly not very successful talks, negotiations, meetings and conferences 
are being held, requiring the taxpayer to finance semi-global trips by 
veritable regiments of diplomats who are to be taken more or less 
seriously. Proposals, objections, protests and denials accompany this 
battle for solidarity which both sides—East and West—are supposedly 
conducting to guarantee the peace. 

And, once again, we find considerations of aerial strategy at the 
back of all this activity ; once again, existent or future air bases are 
at stake. What could be ironed out quickly between allies during 
the war by handing over a number of destroyers, today faces almost 
insurmountable d ficulties. 

Whilst the Russian delegate to U.N., Jacob Malik, asked the Security 
Council at Lake Success to “condemn the formation of a bloc which 
aggressive sections of some great powers were endeavouring to realise 
in order to oblige certain other countries to adhere to their agressive 
politics,” the British 1949-50 Defence Budget was published in London. 

And what the sorely harassed European seeks in vain in the press 
reports on all these negotiations, he will find in the British defence 
plan : determination and readiness to co-operate. 

Geat Britain, France, Belgium, Holland and Luxembourg shall 
co-operate in the equipment of their air forces, in order to be ready 
for any emergency. It is still to be seen to what extent this wil! remain 
wishful thinking, born of the joint uncertainty felt through the military 
vacuum in Central Europe. It has been declared that Britain will 
supply fighter aircraft to her four allies, but no mention is made of a 
delivery date. Involuntarily, one thinks of a small European nation 
which ordered 75 de Havilland “Vampire” jet fighters at the beginning 
of 1947 ; this country has recently received a few units and hopes to 
have all 75 within the next twelve months. Three years for a customer : 
how long for an ally ? 

Granted, the D.H. “Vampire” is very much in demand and is rapidly 
becoming Europe’s standard fighter aeroplane. Apart from Britain, 
four European nations have adopted “‘Vampires” for their air forces : 
Sweden, Norway, France and Switzerland. The diversity of flying 
equipment, and consequently of training methods, confronted the 
Western Allies with many difficult problems during the last war. In 
this ‘respect, at least, future co-operation could be facilitated. 

Another plan coming under the British defence considerations, which 
is of no less significance to the consolidation of Western Union, should 
see the light of day somewhat earlier. Field-Marshal Viscount Mont- 
gomery, Chairman of the Western Union Chiefs of Staff Committee, 
intends to erect a co-ordinated radar warning system extending from 
Lubeck on the Baltic to the French Mediterranean coast. The R.A.F. 
radar stations in Germany will be incorporated into the network and 
eventually those in the U.S. Zone also. 

If this plan is realised in good time, it will signify much more for the 
solidarity of Europe than alliances and pacts which, even in 1949, 


are written only on paper. 
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IC-AO’s work bears fruit. 


On December 7th, 1944, the representatives of 52 governments 
signed the Final Act of the International Civil Aviation Conference in 
Chicago, to which is annexed the “birth certificate” of the International 
Civil Aviation Organisation, stating notably that “the largest possible 
degree of international standardisation of practice in many matters is 
important to safe, expeditious, and easy air navigation.” 

During the subsequent four years the Council, Committees and 
Divisions of ICAO have worked for this international standardisation 
in innumerable meetings ; the various governments have voiced their 
opinions on ICAO’s suggestions through written reports and through 
their delegates ; new problems constantly arose... Laymen and those 
concerned with the practical side of flying must often have thought 
that all these efforts would run on the rocks or else be smothered 
under mountains of paper. 

Meanwhile, ICAO’s first standards have come into force earlier 
than these pessimists expected. This is no doubt largely thanks to the 
energy of the organisation’s president, Dr. Edward P. Warner, who 
stepped into the breach when the ponderous Divisions looked as 
though they were up against a brick wall, or, because of time and 
moriey, further meetings could not be held. 

We have before us five quarto-size brochures, four blue and one 
green, not thicker than 32 pages and none the less readable for their 
official nature. They are printed in English, French and Spanish, and 
are obtainable from the ICAO Secretary General in Montreal for a 
few cents. 

The first one, designated Annex 1 to the Convention on Inter- 
national Civil Aviation, contains the Standards and Recommended 
Practices for Personnel Licensing. Since no contracting state has rejected 
them and only six governments have raised objections to individual 
points, the relative practices of all individual nations are to be standard- 
ised accordingly by May rst, 1949. 

Annex 2 is entitled Rules of the Air and came into effect on January 
1st, 1949. Over the high seas, thus outside the national frontiers, no 
deviation may be made from thcse rules. 

The Meteorological Codes (Annex 3) have been in use since January 1st, 
1949, after the ICAO Council had made a few last-minute changes 
to bring them in line with those adopted by the International Meteo- 
rological Organisation (IMO). 

Annex 4, the Aeronautical Charts, which provides a standardised 
representation of all data needed by flyers throughout the world, came 
into effect last March and is now being printed. 

Dimensional Units to be Used in Air-Ground Communications (Annex 5) 
prescribes five different combinations of the metric system, nautical 
system (nautical miles and knots) and English system, certain of which 
shall be applicable for communications in given areas. It is planned 
to suppress these combinations one by one until only the “ICAO 
Table of Units,” a combination of metric and nautical units, remains. 

The standards and practices elaborated in the green brochure, Annex 6, 
for the Operation of Aircraft in Scheduled International Air Services, have 
not yet been approved by the contracting states. But if they are not 
rejected by a majority of states before May 15th, 1949, they will come 
into force on January 1st, 1950. In this way further standards will 
see to it that pilots will find abroad the same regulations and the same 
habits as at home. 
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Safety Choice 


of the Douglas DC-6 


Dependable wheel, brake and tire assem- and Goodyear tires. For utmost safety 
. blies are imperative on all aircraft—from a and dependability in take-off and landing 
d private plane to the Douglas Aircraft Company’s runs, specify Goodyear landing equipment. 
DC-6. These big, five-mile-a-minute commercial For full information write: Goodyear, Wol- 
e transports are equipped with Goodyear’s light, verhampton, England; Goodyear, Stockholm, 
superstrong magnesium alloy wheels, Good- Sweden; and The Goodyear Tire and Rubber 
. year’s self-adjusting Single Disc Brakes Export Company, Akron 16, Ohio, U.S.A. 
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The world over more 
. aircraft land on Goodyear tires than on any 
T other make 











AERONAUTICAL RUBBER GOODS. TIRES- TUBES. WHEELS .- BRAKES 














AMSTERDAM 


LISBON 


























































































































































































































































































































































































































Famous for service of watch-like precision and traditional Swiss hospitality 


4 ATHENS BARCELONA BASLE BASRAH BERNE BRUSSELS CAIRO COPENHAGEN GANDER GENEVA ISTANBUL JOHANNESBURG 


SNDON MADRID MANCHESTER NEW YORK NICE PARIS PRAGUE ROME SHANNON STOCKHOLM WARSAW ZURICH 
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Mi AVIATION PRODUCTS 


day yo This | Be | 


Esso Aviation Products are always of the same 
high quality, wherever they are sold around the world. 
The control of quality starts in the laboratories where 
2,000 trained petroleum scientists and technicians 
contribute to the development and testing of products 
to meet the specialized needs of aviation, and then set 
up the rigid specifications which assure continued 
quality control. Ceaseless testing continues, so that 
fliers everywhere may be assured the name Esso 


means rigid specifications met in every detail. 


ntrols Assure Uniformity of 


HIGH QUALITY ES 


Backed by over 40 years of aviation experience along 
the airways of the world, the Esso winged oval 
stands as the symbol of these carefully maintained 
standards. Both great airlines and private owners 


rely on Esso for quality, dependability and service. 





AVIATION ODUCTS 











ESSO EXPORT CORPORATION, AVIATION DEPARTMENT - 25 BROAD STREET, NEW YORK 4, N. Y. 





